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DEMOCRACY AND DEPRESSIONS' 


By Dr. WILLIAM B. MUNRO 


PBOFESSOR OF HISTORY AND GOVERNMENT, CALIFORNIA INSTITUTE OF TECHNOLOGY 


Democracy makes its poorest show- 
ing in emergencies. Its merits, such as 
they are, appear most clearly in times 
of peace and economic prosperity. In 
such eras the problem of keeping people 
satisfied with their government is never 
: serious one. Prosperity silences criti- 
cism. It constrains the voters to ap- 
prove any kind of leadership or no lead- 
ership at all. But when a country 
stands with its back to the wall in war- 
time, or when its industrial system is in 
serious danger of collapse, then the 
shortcomings of democracy as a govern- 
mental device become all too apparent, 
and a spirit of impatience spreads 
among the masses of the people. 

Throughout the countries of Europe 
the democratic form of government has 
been losing its hold on the confidence of 
he people during the past ten years. 
Much of the popular enthusiasm for it, 
which surged forth at the close of the 
war, has now disappeared. It is being 
assaulted from the Left flank by Com- 
munism, and from the Right by Fas- 
cism. Save in Russia and in Italy, the 
foes of democratic government have not 
yet triumphed, but they are gaining 
ground in other countries. No one need 
be surprised to see Germany go Fascist 


1 Address of the retiring vice-president and 
chairman of Section L—Historical and Philo- 
logical Sciences, American Association for the 
Advancement of Science, New Orleans, Decem- 
ber 31, 1931. 


or Spain go Communist if the economic 
situation which is giving rise to bitter 
discontent in these two countries is not 
alleviated. Even in England the tradi- 
tional system of ministerial government 
has been severely jolted by a coalition 
cabinet which, in openly discarding the 
principle of solidarity, has made the 
government a house divided within it- 
self. It is difficult to see how the Brit- 
ish system of responsible executive rul- 
ership can permanently function under 
such an arrangement. Only in France, 
among all the leading countries of 
Europe, does the democratic structure 
stand unimpaired by the happenings of 
the past few years. France, however, is 
a republic with the spirit of an empire 
And the economic stress has been less 
severe in France than elsewhere. 

In the process of political evolution 
democracy is our latest form of govern- 
ment, but this does not mean that it is 
going to be our last. It is almost wholly 
a development of the past hundred 
years and largely a product of the past 
fifty. Even the most valiant among its 
early protagonists did not expect de- 
mocracy to serve permanently as a 
scheme of rulership. Thomas Jefferson, 
for example, had no such expectations. 
Better, perhaps, than any other states- 
man of his time he saw the limitations 
as well as the merits of a government 
dominated by the desires of a great and 
varied populace. Hence his prediction 
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that as countries became industrialized, 
with large masses of people concen- 
trated in the the strain that 
would be put upon popular government 
might prove heavier than it could bear. 

Jefferson was right in his interpreta- 
tion of political history. He appre- 
ciated the fact that the form of govern- 
ment must be related to the conditions 
under which the people live, and that 


cities, 


such conditions may undergo great 
changes in the course of a century. 


Accordingly, he warned his countrymen 
that they must stand prepared to recon- 
struct their political institutions from 
age to age, lest government lose touch 
with the aspirations of the people whose 
welfare it was designed to serve. Jef- 
ferson was a believer in the democratic 
form of government because he believed 
that it best served the requirements of 
his own day, a day of simple life in a 
land where virtually the whole people 
were wringing their livelihood from the 
soil, where industries were few and 
small, where there were no large cities 
and where for the first time in human 
history a measurable approach to eco- 
nomic equality had been achieved. 

But it was not his conviction that a 
scheme of government based on the 
principle of mass control would prove 
effective in all ages and under all con- 


ditions. On the contrary, the writings 
of the great Virginian persistently 


urged that future generations should 
periodically reexamine the old dogmas 
and abandon those which time and cir- 
eumstance had thrown out of conso- 
nance with the facts of national life. 
Serious harm has been done by the pub- 
lic imagination to various tenets of Jef- 
fersonian philosophy by giving them a 
universal and eternal application, when 
they were intended to be of local and 
momentary relevance only. ‘‘This 
world,’’ said Jefferson in one of his most 
significant but least-remembered apho- 
risms, ‘‘should always belong to the 
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living generation and not to genera 
that are past and gone.”’ 

New popular governments rep 
autocracy during the era betwee: 





French Revolution and the Treat, 
Versailles, but autocracy did 
weaken and fall because it was i: 


ently unsound as a plan of governn 
During the long feudal régime it 
the best and indeed the only effe 
form of rulership that could have | 
devised. For centuries the principa 
function of government was to def; 
and protect. National defense and 
maintenance of order within the r 
absorbed almost the sum total of 
ernmental energies. Monarchs and t 
ritorial magnates ruled the land becaus 
they were the only ones able to muster 
the national strength in the oft-recu 
ring emergencies. 

Gradually, however, the protectiy 
work of government became relatively; 
less important as the positive functions 
developed. Likewise the need for mor 
revenue became imperative; the area 
taxation widened; and the people wh 
paid these taxes began to clamor for 
share in the control of public policy 
Government by the taxpayer thus r 
placed government by the divine right 
of kings. But government by the land 
owners and taxpayers did not mean 
democratic government in the present- 
day sense. It excluded from the suf 
frage a large proportion of the adult 
population. The doctrine that all men 
are entitled to a share in the control of 
their government, irrespective of their 
property or taxpaying status—that doc- 
trine is the child of the great revolution 
which swept France near the close of 
the eighteenth century and presently 
sent its echoes throughout the whole 
western world. 

Democracy in its present-day sense 
came in with the declaration of the 
rights of man and the vogue of an 
equalitarian philosophy. Based on the 
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ostulate of human equality it requires 
for its suecessful operation an environ- 
ment in which a fair approach to social 
nd economic equality is realized. It 
so demands for its efficient function- 
ing a condition of affairs in which the 
problems of public policy are sufficiently 
simple to be within the compass of the 
average mind. Both these requirements 
were fulfilled to a reasonable degree, in 
the United States and in Europe, dur- 
ing the larger part of the nineteenth 
century. The great issues of that cen- 
tury were mainly political, and such 
economic issues aS arose were not com- 
plicated beyond the capacity of the 
average human understanding. 

To-day all this has changed. LEco- 
nomies and politics have become hope- 
lessly intertwined. There is almost no 
political issue nowadays that does not 
have great economic implications, and 
there is no economic issue that does not 
find itself enmeshed in the complica- 
tions of politics. People do not realize 
how enormously the functions of gov- 
ernment have expanded during the past 
fifty years, and especially during the 
last quarter of a century. To-day the 
hand of government reaches into every 
nook and corner of the world’s economic 
activity. By the erection of tariff bar- 
riers it dislocates the ordinary channels 
of international trade. By systems of 
taxation it can promote or throttle the 
industrial capacity of the people. By 
its control of banking and currency and 
credit it has power to raise or lower the 
general level of prices. By its network 
of regulatory laws and ordinances every 
great egovernment likewise controls 
transportation and communication, 
sometimes in a measure which virtually 
amounts to public ownership. And the 
vast spread of social insurance, espe- 
cially insurance against unemployment, 
has brought in its train a series of eco- 
nomic problems which the governments 
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of European countries seem utterly 
unable to solve. 

The day of rugged individualism and 
laissez-faire, in a word, is gone and 
probably gone forever. Democracy 
came in with the philosophy of hands- 
off; it linked itself with the proposition 
that a government is best when it gov- 
erns least. To-day this proposition has 
given way to the doctrine that there 1s 
nothing which a government should not 
do if it can do the work better than it 
would otherwise be done. One would 
have no fault to find with that doctrine 
if governments were permitted to use 
expert judgment in dealing with the 
problems which come before them. But 
that is just what governments, demo- 
eratically constituted, are not permitted 
to do. They must be guided by popular 
desire, whether it be judicious or not, 
for democracy rests on the principle, 
enunciated by Rousseau, that majorities 
are always right, even though by every 
pragmatic test they are proved to be 
wrong. The submission of complicated 
economic issues to great masses of semi- 
illiterate voters is merely referring the 
decision to the supreme court of igno- 
rance. One may be pardoned for rais- 
ing, in all 
whether a world of steadily-increasing 


seriousness, the query 
complexity in its human relations can 
be expected permanently to let its des- 
tinies be guided in that way. 

Consider the troubles of mankind at 
the present hour. In larger measure 
than we realize they are the outcome of 
political ineptitude. The post-war 
treaties were framed, for the most part, 
on the formula of self-determination. 
Boundaries were redrawn to synchro- 
nize with racial groupings. Little or no 
attention was paid to the economic dis- 
remapping of 


locations which this 


Europe was bound to involve. The 
treaty-makers, for example, set up a 
new Austria without giving it the eco- 
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nomic resources with which to maintain 
itself. Thereby they forced the <Aus- 
trian government to 
union with Germany and thus placed an 
almost insuperable blockade in the way 
of amicable Franco-German relations. 
The new boundaries, as was natural, 
inspired an orgy of tariff-making which 
threw trade out of its older channels, 
eut off the markets for established in- 


seek a customs 


dustries, and forced new home indus- 
tries into being. These infant indus- 
tries, sheltered behind tariff walls, 


became heavy borrowers of capital and 
contracted obligations which their earn- 
ing power does not enable them to liqui- 
date. Thus was forged the chain of 
errors—new boundaries, new tariffs, new 
industries, new obligations and new 
bankruptcies. 

Likewise the new democratic constitu- 
tions which were adopted by European 
countries at the close of the war had 
something to do with the accentuation 
of economic difficulties. Germany, Aus- 
tria, Hungary, Poland, Czecho-Slovakia, 
Jugoslavia—one and all they hastened 
to equip themselves with the accoutre- 
ments of up-to-date democratic ruler- 
ship, including universal suffrage, pro- 
portional representation, ministerial 
responsibility, initiative and _ referen- 
dum, bills of rights and local autonomy. 
Provision for proportional voting in 
these new constitutions was a particu- 
larly flagrant mistake. It meant the 
encouragement of party disintegration 
with government by blocs and conse- 
quent executive instability. Conditions 
in all European countries during the 
past ten years have called for stabilized, 
assertive leadership and for parliamen- 
tary support of the executive authori- 
ties. The new constitutions have virtu- 
ally precluded either of these things. 

The new democracy, moreover, 


brought with it a new social orientation. 
Political power passed quickly into the 
hands of those who wanted all manner 
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of governmental paternalism for 
own benefit. Under this politica] 

sure the governments embarked 0) 

tensive programs of social ameliora 
the costs of which were far beyond 
means. Not being able to raise ta 
proportionately, the budgets dise 

heavy deficits which had to be | 
dated in ways that impaired the 
tional credit and weakened public 

fidence in the banks. Even in Eng! 
a feeling of financial insecurity sp: 
widely because of the steady excess 
expenditures over revenue ex 
due largely to the gigantic weekly « 
pouring of allowances to the ur 
ployed which in turn was dictated 


an 


the political power of the univer 
suffrage voter. 
This feeling of financial insecuri 


gave rise to the hoarding of gold and t 
flight of capital. Bank 
depleted at a rapid rate and foreig 
deposits were withdrawn from the banks 
in Austria, Germany and England. | 
Austria the country’s largest banki: 
institution its 
ealled for a moratorium; England went 
off the gold standard. The 
events leading to these serious econon 
mishaps is rather tangled; but in 1 
last analysis the primary cause is to b 
found in the orgy of unsound govern- 
mental financing, with wasteful public 
expenditures, badly unbalanced budgets 
steadily recurring deficits and the immi 
nent prospect of inflation as the onl; 
way out—all of which must be laid at 
the door of the New Democracy. 

The United States has fared bette: 
than most of the European countries 
and chiefly because we have indulged in 
no such carnival of governmental ex- 
travagance. Our troubles are due in 
larger degree to the excesses of private 
enterprise. But there is no certain 
assurance that, during the next year or 
two, we may not be led by popular 
clamor into a repetition of Europe’s 


reserves wt 


closed doors; German 


chain 

















vie fnancial folly. Already there is a wide- 
al ) spread demand that the national gov- 
a 4 ernment shall proceed to restore pros- 
—_ perity by squandering the people’s 


id thei money on a large seale. No nation has 
ever achieved a restoration of prosper- 
ity in that way. The argument is, how- 
ever, that no nation faced an 
economie erisis of such severity as that 
an . which the United States is now passing 


ever 


through. 
spread Such an argument is not based upon 
“SS 01 the facts of history. The economic 
situation in the United States is bad 
y out enough at the present time, and it may 
ur grow worse; but it has not yet reached 
oe the point where it can be termed rela- 
tively more serious than any such occur- 
rence in the past. A little less than a 
hundred years ago, for example, we had 
a major depression in the United States 
with many features similar to the pres- 
is ent one. The era from 1829 to 1837 was 
marked by an orgy of speculation which 
had no parallel in the previous history 
of the country. The building of the 
Erie Canal and the Cumberland Road, 
together with the construction of many 
internal improvements, led to wide- 
spread speculation in land. New terri- 
tories were opened up to more con- 
venient communication, and _ people 
discounted the value of these lands far 
into the future. The speculation back- 
washed into the cities along the Atlantic 
seaboard and real estate values were 
inflated beyond all reason. The rise in 
land values was accompanied by a gen- 
eral rise in the level of commodity 
prices, particularly in the case of agri- 
cultural staples such as grain and cot- 
ton. This rise extended to manufac- 
tured products also, and imports from 
Europe were greatly increased during 
the period. Everybody went speculat- 
ing. As most of the population were 
engaged in agriculture they naturally 
speculated in land. 
This great inflation of values nat- 
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were 
} 


funds for 


urally affected the banks, which 
ealled upon to provide the 
purchases of land and comm 
the enhanced prices. The total cireula- 
tion of all the banks in the United 
States was about forty-eight million dol- 
lars in 1829. 
more than trebled and amounted to one 
hundred fifty million dol 
Bank loans went a 
They totaled about 
thirty-seven million in 1829 but rose to 
well over a half billion in 1837. 

The panie of 1837 came quickly and 
Land values 


within a 


dities at 


} 


Eight years later this had 


and lars 
similar expansion 


one hundred and 


was of great severity. 
tumbling down 


The 


some cases as much as 80 per cent. The 


came few 


weeks. decline in values was in 
result was that banks all over the coun- 
try found themselves solidly frozen and 
them had to 


common 


almost all of elose their 
doors. Just 
for land and 


paper-wealth in 1837 repeated in ] 


; ] 
STOCKS 


substitute 


you have the collapse of 


932 
The similarity in some features is im 
pressive. For example, after the first 
crop of bank there 
hoarding of There 
deficit in the financial opera- 


failures was much 


currency. was a 


very large 
of 


tions the national government. In 
1838 this deficit amounted to twelve 
million dollars, which was the largest 


ever encountered in time of peace down 
to that date. 

In some the erisis of 1873 
bears an even closer analogy to that 
which we are now experiencing. There 
was a primary immediately 
after the close of the Civil War, just as 


respects 


recession 

we had a similar phenomenon in 1921 
F 

This primary setback 


22 almost immediately after the close 
the World War. 


was of short duration in both eases. In 
followed for a_ six-year 


1867 it 
period by an epoch of 
expansion in 
transportation. 
railroad building. Over thirty thousand 
miles of new railroads were built dur- 


was 
unprecedented 
American and 

This was the heyday of 


industry 
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ing the six years between 1867 and 
1873, the construction of these roads 
being stimulated by land grants and 
bonuses from states and municipalities. 

This orgy of construction was financed 
by the issue of bonds and stocks in 
hitherto unheard-of amounts. A sub- 
stantial proportion of these securities 
was sold abroad, more particularly in 
England, but much was absorbed by 
banks, by other financial institutions 
and by individuals in the United States. 
Soon these securities rose to values 
which were wholly out of line with the 
earnings which the railroads could pos- 
sibly expect to make in any man’s life- 
time. The building of the railroads 
naturally stimulated various allied in- 
dustries, such as iron mining and tim- 
ber, so that the facilities for production 
in these industries were enlarged be- 
yond all normal needs. Likewise the 
new transportation lines made agricul- 
ture more profitable because it enabled 
the farmer to market his products more 
readily, and this increased profitable- 
ness quickly led to the overproduction 
of grain. All in all, everything was 
made ready in 1872 for a _ general 
collapse. 

The panic of 1873 was more than a 
panic. It was the beginning of a rather 
prolonged period in which all values 
kept slipping downward. Security 
prices took the first plunge, followed 
closely by real estate values. Wholesale 
prices quickly joined the retreat; then 
retail prices had their inning, and wages 
went down last of all. In fact retail 
prices and wages were still going down 
when securities, land values and even 
wholesale prices had begun to move up 
again. 

The first indications of a turn during 
a depression make themselves apparent 
in a hardening of certain wholesale 
prices. The rise begins with consumer’s 
goods, that is, with staple commodities 
like wheat, corn and cotton which are 
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rapidly used up. This is followed }, 
stabilizing of wholesale prices in om. 
modities of greater longevity, such 
steel, copper, rubber, lumber 
leather. Meanwhile, security prices 
spond to the earliest of these omens 
hence it usually happens that securities 
start upwards and proceed a consid 
able distance, while the income from 
these same securities is still going dow 
This is quite likely to be the case during 
the next few years. Investors must 1 
expect to see their dividends put back ¢ 
the old figures for some time; on 
other hand, the capital value of tl 
investments may double or even tre! 
within a relatively short period. This is 
because security values reflect the pr 
pects of earnings rather than the act 
alities. Accordingly we must look for 
reduced yield from the federal incom 
tax, even though the rates be consider 
ably increased. 

Our most immediate danger in th 
United States is that we may repeat, at 
the present juncture, the folly of Eur 
pean countries by failing to cut govern 
mental expenses, by borrowing to cover 
deficits and by using the public credit 
wastefully. Already there is being put 
upon Congress and the state legis 
latures strong pressure to embark on 
such a course. The national finances 
for 1931-32 will show a formidable defi- 
cit, perhaps the largest that the United 
States has ever had in a year of peace 
For 1932-33 the budget of the United 
States can only be balanced by a drastic 
cutting of public expenditures as well 
as by far-reaching increases in taxation. 
Will the American democracy show the 
good sense and courage to adopt these 
measures, or will it be drawn into the 
vortex of unsound public financing as 
European democracies have been? 

Meanwhile the events of the past ten 
years ought to convince the world that 
economic laws and forces are just as in- 
exorable as the laws of nature. One of 



































these is the proposition that extremes 
generate their opposites. Where there 
are peaks there must be valleys. That 
js just as true in economics as in geog- 
raphy. Nevertheless each successive 
generation of men insists on producing 
an era of artificial prosperity followed 
by an interlude of violent reaction. So 
whether our present troubles clear up 
quickly or endure for several years 
there is one prediction which can be 
made with absolute certainty, viz., that 
after the American people have evolved 
from their present cycle they will pro- 
ceed to run the same course all over 
again. 

Our great-grandfathers delivered the 
panic of 1837; our grandfathers went 
them one better in 1873; our fathers 
repeated the trick in 1893; and we have 
managed, somewhat tardily, to follow 
their example with our present-day 
mess. Unless all history has been writ- 
ten falsely and all psychology is un- 
sound, our chiidren will achieve a first- 
elass financial depression somewhere in 
the fifties, and our grandchildren will 
see that still another one is forthcoming 
before the twentieth century reaches its 
elose. It is an amazing thing that 
man’s control over nature has become so 


DEMOCRACY AND DEPRESSIONS 





nearly complete during the past hun- 
dred years, and yet his control over 
relations with his fellow-men, particu- 
larly his economic rela 
been conspicuously improved 

In Europe the general impatience 
with democratic institutions is more 
pronounced to-day than it has been at 
any previous time within human mem 
ory. Hence, if democracy is to b 
saved, the United States will have to do 
it, and the next couple of years will 
show whether we are equal to the task 
The rescue will not be accomplished by 
cancelling Europe’s indebtedness or by 
lending new funds to the Old Conti 
nent, but rather by putting our own 
house in order—by trimming public ex- 
penditures, by increasing pubhe reve- 
nues in ways which will not unduly 
increase the burden on industry, by 
refusing to be drawn into extravagant 
schemes of social welfare which in th 
end react to the disadvantage of 
whom they are designed to help, and by 
restoring public confidence in the coun- 
try’s institutions of credit. In a word, 
democracy can be preserved by demon- 
strating that at least one democratic 
country can keep its head 












THE SOCIAL SIGNIFICANCE OF 





AMERICAN PANICS' 


By Professor ROBERT G. CALDWELL 
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A PROMINENT American banker, whose 
name is found frequently in the public 
press, has recently remarked that the 
experience through which America has 
been passing since the severe financial 
panic in October, 1929, is both unpre- 
eedented and unusual. Unfortunately, 
of course, depressions, panics and wars 
have alike punctuated human history, 
and our present experience, far from 
being either unprecedented or unusual, 
has in all its fundamental features been 
matched by that of every generation of 
Americans. Indeed, it is tempting to 
go, with Ferrero, much further back to 
a civilization so curiously like our own 
and to the great depression in the third 
century of the Christian era, which in 
the judgment of at least one brilliant 
historian paved the way for the fall of 
the Roman empire. The student of eco- 
nomic similarities might even find mate- 
rials in the Egypt of the Pharaohs and 
in the seven fat years and the seven 
lean years of the book of Genesis. But 
though we read of long depressions with 
momentous social consequences among 
the Chinese, the Babylonians, the Assy- 
rians, the Greeks, the Romans and the 
people of medieval Europe, only one 
business cycle in all recorded history 
seems to have had a Joseph, wise or 
lucky, and able to prepare in the fat 
years for the lean years which lay ahead. 

One common feature of all these early 
depressions is their length, perhaps be- 
eause those that lasted a mere seven 
years seem across the vista of the years 
too brief to be worth remembering. 


1An address given at the eighty-ninth meet- 
ing of the American Association for the Ad- 
vancement of Science on December 31, 1931. 
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INSTITUTE 


Among other periods of fifty or a 

dred years, there have been hist 

to suggest that even the two hu 

years of the are to be 
plained in part by the practical n 
sities of a very long economic de} 
sion. Face to face with over-produc 
and unemployment in the most lucrat 
trade of the age, the knights and sold 
who took service under the banner 
the may have been 


crusades 


cross actuated 
motives not unlike those that in a lat 
age brought the dole to England a: 
the community chest and other ter 
porary forms of relief to the hard 
pressed America of our own day. E 
time, too, in other centuries, as men ha 
passed through periods of depressio: 
they seem, at least sometimes, to ha‘ 
learned the lessons that 
forees, and have at length, soon or lat 
escaped by new methods of government 
by the adoption of new business institu 
tions better suited to the times in whic! 
they lived. From their own point « 
view, each generation seems thus to hav 
found at last an opportunity to rise o1 
stepping stones of its dead self to highe: 
things. 

But be these more remote examples as 
they may, one needs to go no further 
back than the beginnings of the seven- 
teenth century and to the founding of 
America for the certain records 
people whose history has been marked 
in each generation and at every crisis by 
a very serious and sometimes long-con- 
tinued depression. At the very thres- 
hold we find more than a little evidence 
that the fundamental and persistent 
eause of that astonishing movement 
of population that Woodrow Wilson 





adversity 


of a 




















called the swarming of the English was 
‘he hard necessity of poverty. The en- 
losure of the fields of the English peas- 
ant and the decay of the ancient guilds 
were of course not new, but their full 
effects were only visible in the closing 
davs of Elizabeth and in the reign of 
her successor. Even in the early six- 
teenth century Sr. Thomas More had 
written burning words regarding the dif- 
ficulties of the unemployed. More than 
once he had seen husbandmen compelled 
to sell their little homes and ‘‘depart 
away, poor innocent wretches, goods, 
men, women, husbands, wives, father- 
less children, widowes, woeful mothers 
and their young babes out of their 
known and accustomed houses, finding 
no place to rest in. And when they hav: 
wandered abroad what can they 
else do but steal . . . or go about beg- 
ging? And then also they be cast in 
prison as vagabonds, because they go 
about and work not, whom no man will 
set to work.’’ How often in later days, 
would the same description prove to 
apply! 

Fifty years later conditions were 
worse, rather than better. Many 
thoughtful Englishmen now pointed out 
the possibility of finding a solution for 
prevalent unemployment by a _ con- 
sciously directed policy of colonial ex- 
pansion. Thus Sir Humphrey Gilbert, 
who was to give his life to the enter- 
prise that he advocated, wrote in 1574: 
““We might inhabit some part of these 
Countreyes (America) and settle there 
these needy people of our country which 
now trouble the Commonwealth and 
through want here at home are enforced 
to commit outrageous offences whereby 
they are daily consummed with the gal- 
lows.”” In 1611, four years after the 
first settlement of Virginia, the watchful 
Spanish ambassador, Velasco, wrote to 
his master: ‘‘Their principal reason for 
colonizing these parts is to give an out- 
let to so many idle wretched people as 
they have in England, and thus prevent 
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the dangers that might be feared of 
them.’’ It is noteworthy that the dee 
ade of most severe depression came from 
1620 to 1630, a time in which the foun 
dations were laid for more than one 
future American state. 

The earliest of purely American 
panics came to the various colonies, es 
pecially the tobacco regions of Virginia 
and Maryland, during the reign of 
Charles the Second. The number of 
people living in America was, of cours: 
a mere handful, but the sequence o 
events was strikingly similar to that of 
a later age in the complicated industrial 
A period of 
great prosperity, in which the price o 
tobacco had been high, trade active and 


the plantation system constantly fed by 


and banking community. 


new importations of indentured servants 
was succeeded by very hard times in 
which tobacco became a mere drug on 
the market. As usual, these difficulties 
pressed with great force on the recently 
established western farmers, some of 
whom had been indentured servants on 
the larger plantations of the wealthy 
men of the tidewater region. The re 
sults, as every one knows, were highly 
dramatic; for the western men in deep 
distress blamed their chief difficulties on 
the selfish policy of the aristocratic gov 
ernor, Sir William Berkeley, and the 
group of favorites that surrounded him 
By a curious coincidence in dates, just 
one hundred years before the declara- 
tion of American independence, which 
had in some respects a similar social as 
well as a political significance, the com 
mon people found a leader in a young 
planter named Nathaniel Bacon, a rela- 
tive of the renowned Lord Chancellor of 
England. With the assistance of two 
friends, the Scotchman, William Drum 
mond and ‘‘the thoughtful Mr. 
Lawrence,’’ as he was called by his 
neighbors, and under the pretense of de- 
fending the colony against the Indians, 
Bacon raised the standard of revolt, 
gained some initial successes, compelled 
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the governor to accept far-reaching dem- 

ocratic changes in the government of 
the colony, and proved his power by 
capturing the seat of government at 
Jamestown and burning the houses of 
that center of conservative control. But 
Bacon and his friends were ahead of 
their day, and the death of their leader 
left the discontented rabble unable to 
cope with the prestige of the wealthy 
planters under the banner of legitimate 
authority. A movement of great sig- 
nificance, which had had reverberations 
in places as distant as North Carolina 
and Maryland, suddenly collapsed. 
Bacon was dead, the dour Drummond 
was soon captured to meet the fate of 
traitors, and the thoughtful Richard 
Lawrence barely escaped into the wilder- 
ness where perhaps under some new 
name he was able to take up again the 
eareer that he had left behind. 

The results of this episode were prob- 
ably more permanent and significant 
than the hard fate of the leaders would 
lead one to suppose; but when the early 
chroniclers looked for the causes of a 
great depression and of the revolt which 
came from it, in typical seventeenth cen- 
tury fashion they selected features in 
the general situation which were unique 
rather than those that suggested a com- 
mon experience in the history of such 
revolts. Thus a sober and detailed story 
of these events, the one to which his- 
torians have been chiefly indebted, com- 
mences at once and boldly by a type of 
explanation as much in fashion in those 
distant times as the theories of the busi- 
ness cycle are to-day: 

About the year 1675 [writes the planter 
whose initials are appended to this document] 
Appear’s three Prodigies in that country, from 
which th’ attending Disasters, were looked upon 
as Ominous Presages. The one was a large 
Comet every evening for a week or more, at 
Southwest; thirty five degrees high, streaming 
like a horse taile westwards, until it reached 


almost the horizon, and setting towards the 
northwest. Another was flights of pigeons, in 


breadth nigh a quarter of the mid-hemisphere, 
and of their length was no visible length; 
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whose weights brake down the limbs of 
trees whereon these rested at nights, of 
the Fowlers shot abundance and Eat ’e 
sight put the old planters under the n 
tentous apprehensions, because the like wa 
(as they said) in the year 1640 yw 
Indians commiited the last massacre, |} 
after, untill that present year 1675. T} 
strange appearance was swarms of F)) 
an inch long, and big as the top of a 
little finger, rising out of spigot holes 
earth, which eat the new sprouted leaves fr 
the tops of the trees without other har: 
in a month left us. 


And after this remarkable introd 
tion, the truthful Thomas Mathew, 
such was probably the author’s na 
continued with evident impartiality 
recount the events of the next two 
in the old colony of Virginia. 

For the purposes of this brief rey 
passing over other depressions of 
colonial period, of which the one in 17 
was the most notable, America 
barely escaped from the political 
military dangers of the period of 
Revolution when she 
with the first of the panies of the natio 
period. As is now well known, the hard 
ships of the war had been largely limited 
to the tattered soldiers of Washingt 
and Greene and to those communit 
which had been the scene of bitter ci 
contests between the patriots and t! 
loyalists. In other places, money | 
never been so abundant, for both tl! 
British and the French had war chests 
and distributed gold and silver, in th 
colonial period almost unknown, with 
what seemed at the time prolific hands 
Especially in the neighborhood of th 
seaports where the foreign soldiers wer 
established the farmers found a ready 
market for their crops and even the 
artisans were working hopefully under 
the influence of high wages. The in- 
flation of the monetary medium, due to 
the large issues of Continental bills and 
of local forms of paper money, increased 
prices as if by magic, and made it com- 
paratively easy for the debtor to meet his 
obligations. Such prosperity in many 


was face to 








ests 


vith 
ids 


ere 











THE SIGNIFICANCE OF AMERICAN PANICS 301 


places helps in part to account for the 
natience with which the American people 
endured the disadvantages of so long 
and so uncertain a contest. In’ New 
England, it is true, the old trade routes 
to the West Indies were no longer safe, 
the fisheries on which so many had de- 
nended for a livelihood were closed, and 
the whaling ships remained for years at 
their wharves in Nantucket. But war 
brought new opportunities and enter- 
prising shipmasters laid the foundations 
new fortunes by engaging in the ad- 
ventures of privateering. The fictitious 
prosperity of the war years led to specu- 
lations in lands and to the investment of 
profits in shops for the manufacture of 
commodities that had once been fur- 
When the war was over, conditions 
changed so quickly that many persons 
who had eounted on the continuance of 
good times found themselves in sudden 
difficulties. The prohibitions of the 
European merezntile systems were now 
made general and permanent. Imports 
destroyed the prosperity of more than 
one little factory. Gold and silver left 
the country in payment for luxuries, and 
prices generally dropped with alarming 
rapidity. The conditions which had 
existed in Virginia one hundred years 
before on a small scale were now re- 
peated on a continental scale. What 
seemed the harsh exactions of the 
creditors produced demands for paper 
money and other means for the relief 
of debtors, precisely parallel to the 
remedies that were later to be lumped 
together under the name of populism. 
From the point of view of the conserva- 
tive classes, whose leaders were bound 
together by a consciousness of kind, the 
dangers of the times were merely em- 
phasized by Shay’s rebellion of 1786, 
put down in the dead of winter at the 
private expense of the great merchants 
of Boston. And there can be little doubt 
that the meeting of the constitutional 
convention which established a strong 


government capable of dealing with the 
dangerous excesses of democracy was 
hastened and made possible by the fears 
which the events of the great depression 
had made so clear. New trade routes 
were now opened across the Pacific to 
Asia, and the dangerous and discon- 
tented were drained away to the ope 
ing West, where they were to modify 
their institutions and to inaugurate th 
middie period in American history. 
Before the next depression, the gen- 
eration that remembered the troubles of 
1786 had passed away. An era of specu 
lation followed the close of the Napo- 
leonic wars. In America this took the 
form of a great land boom. Great areas 
were bought on credit, and pretentious 
towns were laid out in regions that were 
to remain for many years thinly in- 
habited. Then came the crash. Staple 
productions fell to less than half their 
former price; land values declined 50 to 
70 per cent.; manufacturers were in dis- 
tress; laborers were out of work, mer- 
chants were ruined. In Cincinnati, 
whose condition was typical, by the fore- 
closure of mortgages, the national bank 
came to own a large part of the city 
hotels, coffee-houses, warehouses, stables, 
iron-foundries, residences and vacant 
lots. Throughout the West and South, 
the bank became known familiarly as 
‘‘the Monster.’’ Out of the panic of 
1819 came consequences no less moment- 
ous than those of thirty years before 
Among these were the rise of political 
consciousness on the part of men who had 
previously been quite willing to let their 
betters do their thinking for them, grow- 
ing demands for a more liberal suffrage, 
for the abolition of debtors’ prisons, and 
above all for the division of the public 
lands of the West in smaller units and 
on more favorable terms. Instead of the 
minimum of 640 acres that had been 
proposed by the aristocratic Hamilton, 
good land could now be bought in farms 
of only eighty acres and for as little as 
one dollar and twenty-five cents an acre. 
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As in the case of the earlier depres- 
sions, 1676, 1764, 1786, the most marked 
consequence was a new movement into 
the West, in which broken business men 
and discouraged debtors were in the van. 
Even the vast reaches of the Middle 
West, where so much of the land had 
fallen into the hands of speculators, did 
not prove to be sufficient to satisfy the 
longing for escape which had been so 
common a feature of the great American 
depressions. Moses Austin, an enter- 
prising Yankee, who had been engaged 
in the iron business first in Virginia 
and then in Missouri, found himself 
hopelessly involved in the meshes of the 
great panic. Without despairing, he de- 
cided to give up his citizenship and 
gained a grant of land in distant Texas 
where under the banner of Spain he 
might carve out for himself a new 
eareer. He did not live to carry out 
his plan, and it was left for his abler and 
less visionary son to become the founder 
of a new commonwealth. And not the 
leaders only. For history again repeated 
itself, and no one can study the records 
of the early settlers in Texas without 
being impressed with the extent to which 
they came to avoid adversity, just as 
their forefathers had once served a hard 
period of indenture in the old days in 
Virginia. 

Our editorial writers who speak of the 
panic of 1929 as one of unusual severity 
and significance have surely forgotten 
1819 and have certainly overlooked 
1837. For in that year the story was 
much the same, except that this time 
there was no war, and that speculation 
had taken the unusually unfortunate 
form of canal building at a time when 
every month made it clear that the 
canal was doomed in competition with 
the steamboat on the rivers and espe- 
cially the now rising railroads. Con- 
sider the fact that not some of the banks 
in the United States, but that every one 
closed its doors to its creditors and re- 
fused to meet its obligations in specie, 
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that the burden of hopeless debts » 
heavy that a reluctant Congress 
compelled to pass a general bankrup; 
law by which thousands of distress 
debtors were relieved from their o| 
tions, that six states behind the bul) 
of the eleventh amendment were 
volved that they repudiated their | 
debts either in whole or in part, 
that of these debts eleven millions 
never been made good until this 
and we have a few hints of the seem 
measureless calamity that had overt 
a nation that only one year befor 
been riding high on the crest of a 
of rising prosperity. 

Against the sufferings of 1837 our 
cent experiences seem minor and 
nificant. Captain Marryat, the Eng 
novelist, reached New York in the n 
of the panic and has left a vivid des 
tion of his experiences: 


Two hundred and fifty houses have alr 
failed, and no one knows where it is t: 
Suspicion, fear and misfortune have taken | 
session of the city. Had I not been awar 
the cause, I should have imagined that 
plague was raging. ... Not a smile 
countenance among the crowd who pass 
repass; hurried steps, careworn faces, rapid 
changes of salutation, or hasty communicat 
of anticipated ruin before the sun goes « 
Here two or three are gathered together o: 
side, whispering or watching that they ar: 
overheard; there a solitary, with his 
folded and his hat slouched, brooding over 
parted affluence. Mechanics thrown out 
employment, are pacing up and down wit! 
air of famished wolves. The violent shock | 
been communicated, like that of electricit 
through the country to a distance of hundr 


of miles. Canals, railroads and all pul 
works have been discontinued, and the Iris 
emigrant leans against his shanty, with 


spade in his hand, and starves as his thoughts 
wander back to his own Emerald Isle. 


For the first time in the panic of 1837 
we begin to have definite statistical proo! 
of the severity of the sufferings of th 
individual as marked by the figures bot! 
for suicide and by the number of con- 
victions for crimes. With abundant r 
sources, in an empty continent, America 
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vas passing through an experience like 
that of seemingly overcrowded England 
in the days when Sir Thomas More wrote 
his ‘‘Utopia,’’ and the social incidents 
liffer only in the details of the time and 
the place. 

Pass on twenty years, this time, 
through a period of great prosperity, in 
which America becomes the granary of 
the world and the haven of the starving 
and the distressed. If the panic of 1819 
may be called our great land panic, and 
that of 1837 the canal panic par excel- 
lence, that of 1857 was surely the first 
of our two great railroad panies. Con- 
sider an editorial from Harper’s Weekly 
for October 10, 1857, which sounds as 
if it were written yesterday: 


It is a gloomy moment in history. Not for 
many years—not in the life time of most men 
who read this paper—has there been so much 
grave and deep apprehension; never has the 
future seemed so incalculable as at this time. 
In our country there is universal commercial 
prostration and panic, and thousands of our 
poorest citizens are turned out against the 
approaching winter without employment and 
without the prospect of it 

In France the political cauldron seethes and 
bubbles with uncertainty; Russia hangs, as 
usual, like a cloud, dark and silent, upon the 
horizon of Europe; while all the energies, re- 
sources and influence of the British empire are 
sorely tried, and are yet to be tried more sorely, 
in coping with the vast and deadly Indian insur- 
rection, and with its disturbed relations in 
China. Of our own troubles no man can see 
the end. They are fortunately, as yet mainly 
commercial; and if we are only to lose money, 
and by painful poverty to be taught wisdom— 
the wisdom of honor, of faith, of sympathy 
and charity—no man need seriously to despair. 
And yet the very haste to be rich, which is the 
occasion of this widespread calamity, has also 
tended to destroy the moral forces with which 
we are to resist and subdue the calamity. 


Wise words, which, if they could be 
remembered by more than a single gen- 
eration of men, might go far to prevent 
the next catastrophe! 

But the very next experience of the 
kind came in a shorter period than had 
been usual, and was probably hastened 
by an increase of the spirit of extrav- 
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agance and corruption which seems to be 
the inevitable consequence of every long 
war. 

Of all our panics, this one which lies 
like a storm cloud across the years after 
1873 has most points of likeness to our 
most recent depression. It came just 
eight and a half years after the conclu 
sion of our most costly war; it began 
Germany, which had a panic at almost 
the same moment as the United States, 
and from central Europe spread to 
France and Belgium and thence to En 
gland and all partsof the world. Every 
where currency inflation, with rising 


prices, wages and speculation, made it 


self conspicuous, and provoked a sharp 
reaction. Some panics have come out 
of a clear sky with unexpected sudden 
ness, but in the America of the seventies 
cautious observers had expressed a fear 
that the currency was too much inflated, 
that the railways were being overbuilt, 
that there was overtrading, and habits 
of luxury and extravagance were appar- 
ent in the expenditures of individuals 
and in the rising budgets of cities and 
corporations. In the spring of 1873 the 
money market was so badly shaken that 
some of the close friends of the eminent 
financial wizard, Jay Cooke, begged him 
not to carry forward a syndicate to build 
yet another unneeded railroad across the 
plains. Throughout the first half of the 
year, the revelations in the Credit 
Mobilier scandals proved to the most un 
wary the manifold waste that was in- 
volved in the use of public funds for 
private enterprises, and scandals in the 
field of railroad promotion were matched 
in the business of banking and insur- 
ance. 

The crash came in September, the 
most dramatic incident being the failure 
of Jay Cooke and Company, which had 
been regarded as a very pillar of finan- 
cial stability. The public was still in- 
eredulous, and a newsboy, shouting, 
‘*Extra, all about the failure of Jay 
Cooke,’’ was arrested by a _ horrified 
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policeman, who still felt it was the duty 
of the patriotic to whistle against the 
rising storm. 

The panic, like all others, spread in 
widening circles and involved many who 
had no part in the era of corruption and 
speculation that had preceded. The 
building of railroads was suspended for 
lack of funds, giving an adventitious im- 
portance to unexpected terminals which 
soon became the rendezvous of the cattle 


drivers and gained the temporary 
eminence of the cow towns. Rolling 


mills, machine shops, foundries and other 
industries connected with rail trans- 
portation were closed for lack of orders, 
and as the winter approached laborers 
to the number of hundreds of thousands 
were thrown out of work. In the cold 
weather of 1874-5, long bread lines and 
demands for outdoor and indoor relief 
were common features of the life in 
great cities. Despite an abundant har- 
vest, cases of actual starvation were not 
uncommon. Two years later, conditions 
had failed to improve, and the news- 
papers were devoting editorials to the 
‘‘tramp-evil.’’ From all over the East 
came reports of thefts, incendiary fires, 
rapes and even murders committed by 
vagrants. In some New England towns 
people on the outskirts were compelled 
to abandon their homes and in Massa- 
chusetts alone there were said to be a 
thousand vagabonds roaming the rural 
communities. Two hundred desperate 
tramps invaded a village in central IIlli- 
nois, and were only repulsed after a 
bloody encounter with the marshal and 
his constables. No one at the time re- 
garded it as a function of government 
to bring any remedies to bear on a des- 
perate situation. One statesman, James 
A. Garfield, said that it was no part of 
the business of government to find jobs 
for the unemployed. And this sentiment 
was widely applauded. In these cir- 
cumstances, the American people found 
their own remedy in enforced economy. 
In the first year after the beginning of 









the panic the consumption of silks 
other luxuries was decreased by 
than four hundred millions. But 
economy was no panacea, and the 
remained dark until the summer 
1878, almost five years after the 
mencement of the panic, when crop fa 
ures in other parts of the world c 
a new demand for American produ 
factories began to open, and life ¢ 
turn again to its normal channels. 

The end of the reconstruction ex; 
ment in the South, the rise of agra: 
power and discontent in the West, 
introduction of windmills and ba: 
wire into the plains of the great \\ 
the temporary supremacy of the 
towns at the end of unfinished rail: 
were unforeseen contributions of a g 
panie to the social history of th 
tion. 

The story of our three last panic 
too familiar to need recounting. In 
respect they belong to a different cy 
For the cities rather than the West ha 
become the true American frontier, 
the movements of population which 
ways follow a panic take a different 
rection. But the incidents again s 
strangely similar, and in each ease, 
1893, in 1907, and now in 1929, it is 
parent that the nation has again st: 
at the crossroads of social and politica! 
change. We are somewhat too close t 
these events to be able to estimate th 
significance. But a few consequences 
are almost too obvious to require cor 
ment. Thus out of the tribulations a: 
uncertainties of the nineties came t! 
relative stability of the gold standard as 
established in the act of 1900. Sim 
larly, the reform of the banking system 
in the Federal Reserve Act of 1913 car 
be traced directly to lessons learned 
the panic of 1907. However gravely w 
may differ in our theory of the causes of 
panies, their social consequences hav 
been both similar and momentous. In- 
deed, from the point of view of morals 
and of institutions, the periods of pros- 
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rity often appear in perspective rela- 
sively static and hopeless; and with all 

e sufferings which are incident to pe- 
riods of depression, it is from these 
events that we are able to trace the proc- 
ess by which injustice has been lessened, 
ideals aroused and progress made pos- 
sible. 

Thus from the first tobacco planter in 
Virginia to the industrial and financial 
leaders of our own day, even when we 

ave out of account the minor rise and 
fall of the business cycle, no man has 
been active in the industrial or business 
ife of his own time for as much as thirty 
years, without having the opportunity 
of at least one period of great and un- 


usual prosperity and similarly passing 
through the gloom and the darkness of 
one depression. Curiously enough, if 
you consider spacing of these depres- 
sions, they seem to fall sufficiently far 
apart to make it unlikely that any single 
business man in the period of an active 
life of average length will ever be lucky 
enough to pass through more than one 
of these unusual periods of prosperity 
or unfortunate enough to have to meet 
more than once the oft-repeated prob- 
lems of more than a single general de- 
pression. Accordingly, the individual 
who gets through with his panic early 
seems to be in a singularly fortunate 
position, and can hope with some slight 
confidence that the next major depres- 
sion will fall in the life of his successor. 
On the other hand, the person who meets 
the crushing force of a depression in the 
later years of middle life, has more than 
once found the remaining years all too 
short to overcome the sudden disadvan- 
tages which have been imposed. 

In all the abundant literature which 
has arisen from these depressions no 
one seems to have suggested the most 
obvious explanation that something may 
be due to the capacity of each generation 
of men to learn something from their 
own experiences and to guard against 
mistakes which events have made all too 


clear. From the superficial view of the 
historian, at least, there is more than one 
indication that men have often under- 
stood at the time, just as clearly as we 
can point out to-day, the fundamental 
causes of their own misfortunes, and 
that the generation of planters or bank 
ers or stock brokers which has just passed 
through one of these oft-repeated human 
experiences is apt for a time to be fort 
fied against similar dangers. So the 
persons who have lived through one 
great war are surely likely to handle th 
dynamite of international animosities 
with peculiar caution. But time is long 
and memory brief, and neither the dip 
lomat nor the business man is skilful in 
using history, the long memory of the 
human race, as an aid to the recognition 
of old dangers under strange new forms, 
and so, in answer to the insistent de- 
mands of human greed or human ambi- 
tion, twenty or at the most thirty years 
suffice to wipe out all effective memories, 
to clothe the hideous details of the last 
war in the attractive illusions of a glor- 
ious adventure and to make of the 
thoughtless cult of prosperity something 
of a passionate dogma against which 
even the boldest may not stand with 
impunity. In the meantime, often, the 
institutions in business or in govern 
ment, which were designed to prevent 
the recurrence of similar evils in the 
future, have sometimes reached maturity 
and have begun to decay without prompt 
recognition of changed circumstances. 
Similar forgetfulness and institutional 
decay may, perhaps, in a larger philo- 
sophical view, help to account for the 
curious rhythm in these phenomena. If 
so, it may not seem strange that each 
generation has had to face its major war 
and likewise its major panic, and that 
the length of time between two of these 
occurrences is roughly similar. 

The earlier theories of panics by Euro- 
pean writers, beginning with Sismondi 
in 1818, and varying from the determin- 
ism of Jevons with his sun spots to the 
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half-humorous individualism of Walter 
Bagehot, who suggested seventy years 
ago that panics might be prevented if 
only the Lord Chancellor could control 
the investments of rectors, grand- 
mothers and other foolish people, have of 
course had their echoes in America. But 
the favorite explanations have always 
laid the chief blame on the relative 
scarcity or abundance of the monetary 
medium. Unfortunately, such theories 
do not seem to be especially helpful at 
the time, for while one group of con- 
temporary writers blame all the evils 
of the period to a currency that is too 
abundant, others are quite certain that 
it is too searce. In 1786, in 1819, in 
1873 and in 1893, the remedies suggested 
for depression were as far apart as the 
two opposite financial theories of the 
cause. And while uncertainties as to 
the value of money have been a com- 
mon feature of panics and depressions, 
they have been by no means universal, 
suggesting the possibility at least that 
the supposed cause is after all a symp- 
tom and that the real origins of these 
phenomena, even though they do not 
lie quite so deep as the meteorological 
theory would suggest, are somewhat 
more complex than the mere quality of 
the monetary medium would lead one to 
suppose. Certainly at the beginning of 
the present depression there was little 
uncertainty as to the stability of the gold 
standard and the level of prices did not 
show that marked inflation which would 
account for the length or the severity of 
the depression. It is accordingly un- 
likely that similar experiences can be 
avoided, though they may be mitigated, 
by regulating the mere quantity and 
value of the general monetary medium. 
The passage of the gold act of 1900 was 
hailed by a paean of praise in the great 
New York dailies, and one went so far 
as to describe the act as one that was 
destined to end panics in America. 
Similarly, the experiences in the brief 
depression of 1907 were undoubtedly a 
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motive of great force in producing jp. 
portant and far-reaching changes jp ; 
institution of banking culminating jy 
the Federal Reserve Act of seven years 
later; and though the newspapers wit 
even greater unanimity proclaimed 
act to end panics, just as later the s 
journals saw the possibilities of 
to end war, we have now lived to t! 
time when one great nation has av 
a depression by accepting a permanently 
depreciated currency, all the theories 
stability to the contrary, and another 
the very sink of bitter calamity has 
been compelled to abandon the 
standard at least for the time as the 
possible escape from a hopeless fina: 
dilemma. And the United States wit 
abundant gold and a well-regulated sys. 
tem of national banking has escaped on) 
in part the dangers of an almost w 
versal situation. The explanation 
evidently somewhere else. 

But in mentioning without seeking t 
analyze well-known general explanat 
of all panics, I had almost overlook 
the astonishing similarities between t! 
current explanations of the two c! 
groups of politicians at the time of ea 
recurrent depression. One group, 
one in power at the time, emphasizes al- 
ways and in almost the same words, thi 
universal and inescapable character of 
depression against which no human wis- 
dom could possibly have guarded, but 
from which with faith, courage, and 
especially by continuing to vote the right 
ticket the country may yet be delivered 
Turn to the literature of 1837, 1857, 
1893 and all the rest, and, if history 
does not repeat itself, the words ol! 
politicians often do; and you will at 
least discover the unconscious sources of 
the political addresses of next year 
The views of the opposite group of 
political leaders suggest that while gen- 
eral causes had no minor part in the 
calamities which are so well known, the 
chief blame lies in the cowardice, the 
weakness and the folly of the party in 
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cing 1m. The truth as so often n av p moral ce 
edn, we discovered halt way between ; War are co I 
ating jp hile there have been no cases of pressions, son 
€n years rid panics, and even in the worst irs ! ™~ 
eTS wit! P mportant countries have either by panic ol Isl 
med slom or good luck managed to escape without ls s 
he while most panies, including the analysis, as ft 
ta st. have In each country been mac the Napoleon 
| to terrible by the ineptness of states America, of course 
evi i ship, no one in his senses, after thi This view is 
ane! of passion has died down, would be the New Enelat 
Or les to place the most obnoxious po so bitterly pposed 
the in any leading rol But whilk war \gain 
ty has these contemporary theories, one Impe} somewhat read 
© gold sonal and fatalistic. the other individual struge t! 
he | stic and personal in a highly concret: fore A few « 
lar may have no scientific value, the have evel tte! 
7% storian ¢an not overlook the facet that nections more sli 
ds) have believed sincerely in the Jack the disturbing f 
do son pane, the Buchanan panic, the able cases where 
Cw Cleveland panic, the Roosevelt panic, the have been causa 
n Les Wilson panic, and that even in these the hard mies 
: ys of scientific enlightment, of whicl form have ordi 
ng I the meeting of this association 1Is_ so the deeds they 
ul quent a proof, if the phrase, th memorate Kron 
"~ Hoover panic, Is not vet Tamillar, it wil panics Totlow 
nt ndoubted|y come to life next vear The or which ft it 
Cl fatalism and the individualism of the exampl Ss Ca 
c politicians, while actuated by more ob sion and nitro 
l ous and immediate motives, carries the which agricu 
‘S two groups no further apart than the  dustries gener 

U fatalism and the individualism of the the needs 
of a ‘onomists, and leaves the average lay themselves 

WIs in, of whom the historian 1s neces prices Tor wheat 
but sarily an ignorant and eloquent exampl ucts. The resu 
and stranded in a medley of alluring but un pression vhicl 
gent ‘onvineing explanations beneficial to th 
red The fatalistic view of panics, whether to an over-expat 
S07, n its political or its economic phase, vond thie pos 
ory ind it has both, is sometimes given  poverished but « 
( special precision by the comparative comes the majo! 
at nearness of some great war, and poli- some eight yea! 
| of ticlans and business men alike, whose try and city, a 
ar deeds are in grave danger of being sub are at length invol 
Ol jected to the pitiless analysis of the unforeseen cal 
on- theory of individual responsibility, seize primary and_ si 
I at once on so convenient and so hateful tested historica 
he a scapegoat. And with much truth; for accuracy the eve 
he most men feel that in some half-realized where a brief « 
in way the waste, the extravagance, the followed by a « 
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and is again emphasized by recent his 


tory, where the depression of 1921 and 
that of 1929 


interval. 


follow at almost the same 
But after other the 
formula, in Ameriea at least, is no longer 
Thus after the Revolution, there 


wars, 


eood. 


was one great depression and not a pair, 


and again after the war of 1812, there 
was a single depression in 1819. But 
since in both cases America was still 
predominantly agricultural, these very 
exceptions may prove the rule. In other 
words, primary and secondary panics 
may be necessarily merged where the 


country has a simple form of economic 
life, either 
the exclusion of the other. 
is that 
tween agriculture and industry has at 


industrial or agricultural, to 
All that one 
can say a country balanced be 
least in America lasted too short a time 
to make such a precise theory capable of 
econvineing proof, and the chances ar 
that the next its 
next cycle of panics economic conditions 


when war comes with 


may have changed in so many and such 


unforeseen ways as to make necessary 
still another theory of the exact rela 
tion of wars to depressions. Nothing 
ean illustrate better the fact that his 


tory is history and not economies and 
that there limits to the inductive 
and historical approach to 
theory which no diligence is ever likely 


are 
economic 


to overcome. 

It might perhaps be possible to classify 
panics aS war panies and 
For if we apply the simple 


and 


American 
peace panies. 
logic of the method of agreement 
difference, it is at once apparent that if 
we place 1764, 1786, 1819, 1873 
1921 in the first category, 
others equally notable which lie in long 


and 


there are 


periods of profound peace. To this 
group undoubtedly belong the severe 
depressions of 1837 and 1893. Con- 


versely, if there have been panics with- 
out wars, there have been wars without 
panies. Thus the Mexican war, which 
for the times was sufficiently costly, was 


followed by no panic. Similarly, there 
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have been historiat s TO sugeo' <t 


buoyant optimism of the pel 


Spanish American war, in whie} 
went to Cuba to the tune of a 
be a hot time in the old town t 
was at least in part a reactor 
and a way of spiritual escape f1 
gloom and depression of the vears 
had preceded; but no one has 
that the brief rich men’s panic 
or the so-called Roosevelt panic 
were 1n any sense primary or st 


depressions having any relation 


soever to the military history ol 





Indeed all the evidence seems to > 
to the conelusion that these depr 

are to be explained by factors that 

peculiar to the business conditi . 
their own time Accordingly, 1 

would maintain that all wars 

panies and that all panies are caus 

wars; so that if any general theo 


possible, it must arise out of som: 





mon condition, frequently present ir 


periods of war, but which may 


almost equal manifest its 


ease 
periods ot profound peace 

Indeed the last 
another possibility. 


illustration sug 
For if 


are followed by almost inevitable pa 


SOT E 


the reverse is equally true, and Ame) 
history furnishes more than one 
tration of cases where the circumstar 
of a panic have paved the way for 


Thus 1764 lies at the end of one 
and at the origins of another. M 
notably, the panie of 1857 fell 


crushing foree on the rising indust 
of the North and West and left the Sout 
untouched. Indeed, during the years 
depression the price of cotton was wu 
usually high and speculation in fi 
hands went feverish 
cordingly, Northern communities whi 
had usually voted the Democratic tic! 
became 


on at pace. A 


peculiarly susceptible to. th 
arguments for high protective tarifi 
which Horace Greeley was spreadin; 
broadeast through the influential pages 
of the Weekly Tribune. 


The stage was 

















or Republican victory in 1560 
meantime, the continued pros 
the South gave new meaning to 

ean that **‘Cotton is Kine” and 

ore than one planter deaf to t! 


is arguments of such men as Alex 


H Stephens and Sam Houston 
This point of view it Is not mn 
ble that the panic of 1857 had quite 

] 


‘+h to do with secession and eivil 


is such dramatic incidents as John 


's raid which once occupied SO eX 


ely the attention of the historians 

war between the North and the 

But the most obvious and superficial 
od of classifying American depres 

S ~ s by their length And this 
“] may not be without suggestive 
sibilities. Thus the depressions may 
sharp and brief, limited in area, and 
ywwed in a few months by renewed 
‘iods of prosperity To this group 
vid fall many minor depressions, for 


e, 1825, 1884, 1903 and 1914 


\vain, we seem to have a group of panies 


ech have lasted approximately two 
vears and of which the one in 1857 was 
doubtedl|y the most notable To a dis 
tinct class would fall the five years ol 


epression that followed 1837, 1873 and 


SO Some one with great confidence 
superficial historical analogies might 
ven be found to argue that after two 
years of gloom the third year of a panic 
will be marked by flickering movements 
the indices of prosperity, in which al 
fernate despair succeeds to hope ; that 
n the fourth year, the signs of return 
ng prosperity are at once more numer 
ous and more evident; and that the fifth 
year will come to benefit both the Ameri 
ean people generally and those political 
groups which at the time are in a 
strategic position to capitalize the return 
of the full dinner pail. But experience 
has after all been too brief to tempt the 
cautious into the field of prophetic gen- 
eralization. Under altered conditions, 
there seems to be no good reason why 
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AMERICAN 


PANICS 


} 1 ri« ~ 
roughly des by \ 
pressions 
Cone S 

IS UNTIK that 

hy ’ vs S 

single decad An 

ursory and unsatis 

hief American panies s 
lilferent as Tl I 

I cle 11isS X 

it least tenta Y poss 

place, every panie « 

record has had as 

tion a process 0 s 

ships, goods, stocks . 

ities Trom whiel . ‘ 
pected at least 
unreasonabl pront s hes 
Vestments ha wer] 

sory, aS In cases wl } yy 
have capitalized stes 
losses of great wars 

been obviously sl S . 
ease of the canals S 
again in our ow) rt 
ments In countries \ 
prohibited by Ine? ‘ Tal S rol 
turning either pi res 
their debts: others, s 

marked by obi IOUS ¢ nts x 
fraud, as in the ease -_ 
the seventies: and s 

been ultimately wis | ns 
beneficial, but have vated si 
what too eager Vv the den nds of as 
rising population. Bu r 1 
vestments have bee pulsory 
honest. absurd or VIS | a 
reckoning has come w tT! lebto 
proved unable to pay, and the par 
self seems without exception » be 
immediate result of the effort on tl] 
of ereditors to eollect bad debts 
this reason one of the persistent teat 
of panics has been an increased 


sciousness of kind an ong 


debtors alike, either 


tions, sometimes, 


S 


y) 
( 


lividuals 


} 


ereditors 
or 


s rehe 
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and the uprising of Daniel Shays, lead 


ing to armed conflict and again, as in the 


march of Coxey’s army, ending in com 


plete fiasco. These depressions have 


usually been hastened and made more 


severe by elements of uneertainty in 
monetary systems, in tariffs or in 
diplomacy, to such an extent that in con 
temporary discussions these occasions of 
a pane have more than once come to 
occupy the center of the stage. 

Now, if the causation of panics has 
been even roughly sketched, the other 
side of the equation is at least equally 
significant and has been too much 
neglected. For from these panies have 
come social consequences, using the 
phrase in its largest sense, which have 
not been entirely dissimilar. In America 
at least, one of these has been a large 
movement of population, like the west 
ward movement of the early panies, and 
another has been the emergence from 
the conflict of the times of new and sig 
nificant institutions, of which the Fed 
eral Reserve <Act, the Independent 
Treasury System and even the Constitu 
tion of the United States may be re 
garded as examples. It is by these and 
other similar social consequences that 
the modern historical emphasis on these 
periods of depression is to be chiefly 
justified. 

For, if bad investments and uncer 
tainty have been the two common fae 
tors in the origination of panies, it is 
well to remember that no one of these 











has proved to be like the ci 


Ol 
} 


the ancient world either | 
without incidental advantages. | 
American panic, the path of es 
been found in the very condit 
depression itself. By the accept 
the lower price level, by the re 
uncertainty, sometimes by the d 
of wider markets, where luek ai 
sight have both sometimes contr 
by enforced economy, by writing 
debts, the foundations have bi 
for still another period of prospe) 
The most discouraging featur 
whole story is that in the last expr 
in spite of a well-organized bank 
tem and of immense resources 
natural and acquired, in spite of 
vaunted business sagacity, with 
no accidents to furnish = an 
America, by following at the sam: 
two contradictory policies regard 
tariffs and her investments, has d 
ately walked in a path which seen 
court inevitable disaster. The |] 
of ancient and medieval panies is 
a monument to human misfortun 
of modern panies, in which the 
surely no exception, are a sup! 
monument to human greed and to hi 
folly. Let us trust that even this 
will serve its function to arouse p 
opinion to unrecognized conditions 
change accepted formulas, and to int 
duee in both production and in for 
commerce methods which are suitab 


anew age. 























THE INTERMOUNTAIN REGION 


By C. L. FORSLING 


sa comparatively short time sine 
hite man occupied the western halt 
United States ()t this Vast 

1 only a limited area is, or prob 
ever will be, tilled In contrast to 
astern and middle western states 
the soil is used largely for the 
ing of cultivated crops, large parts 


West are now and perhaps always 


be utilized principally as range 


| t . ‘ 
aomestl ive 


for the grazing of 
. Some of these lands have bee) 
ed about 80 vears, but most of them 
about 40 to 50 years 


tively brief period, on account of 


During this 


limited knowledge and due to thi 
happy results of little managed graz 
¢ and unrestrained competition in the 
se ol the open public lands al d absenes 


fire suppression, there has been a 


‘ked depletion in the native plant 


ver and a consequent erosion of the 


soll on extensive areas Qn the ability 
recognize and correct this unfortu 
ate situation depends much of the fu 
ire welfare of the region, for onee the 
soll 1s depleted by erosion generations 
ay be necessary to restore its produe 
vity. 
The term 


lesignate the washing away of soil at a 


“Prosilon Is nere used tO 


materially more rapid rate than the con 
structive or restorative processes allow 
for soil accumulation and improvement 
On steep slopes, never too well clothed 
vith vegetation, there has always been a 
lownward movement of the soil. Under 
normal undisturbed conditions such as 
prevailed before settlement this loss on 
most of the land was not in exeess of the 


additions made to the soil by the proe 





plant nh S 

Cant the slopes } 
een denucder 

rite 

Was Slicl Tt} } 
yere equa to ors 
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present s ! 
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EROSION ON UNCULTIVATED LANDS 


IN 


ih | 








CONSTRUCTED 


rO CONTROL FLOODS AND 


the southern 


the Salmon River. 


drained by 


LAND CLASSIFICATION 
The total land area is approximately 
184] extent. Of this 
only 3 per cent. is cultivated. Probably 
be 


water 


million aeres in 
not to exceed 6 
tilled 


supply, 


ever will 
limited 


per cent. 
ot 


topography, 


on aceount its 


its rough or its 


shallow soils. Somewhat less than 11 per 
cent. is commercial timber land, of which 


fourth, little less than 3 


one or a per 
cent. of the region is too dense for eraz 
Ing In other words, the Intermountain 


Region is predominantly a grazing ter 


ritory, with comparatively small 


TO 


areas 
TO 
either irrigated or dry farm agriculture 


However, about 10 or 11 per cent. is not 


devoted exclusively timber or 


erazed due to being waste. either barren 


or inaceessible. There is, therefore, ap 


proximately 139 million acres of strictly 


erazinge land and 15 million aeres of 
erazed timber land, which brings the 
grazed area up to about 154 million 


acres, or 84 per cent of the whole. 
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CHECK DAM IN MANTI CANYON, UTAH, 


DEBRIS 


tributaries of 


FROM AN 


OVERGRAZED WATERS 


Some of the most Important 
sheds in western United States li 
mountains which fringe the inter 


tain 


plateaus. Although mucl 
of the area is watershed from 
flow temporary streams, some 30 


lion acres, or about 16 per cent., 1s p! 


erly classified as producing pern 
streams. 
mately as follows: Five 


“)s) 


dense timber not grazed. 
ot 
and 3 


open timber and other rang 


million aeres that are 
forest or barren Protee 


land 


ting this 
shed against erosion 
the quantity and quality of th 


supply for irrigation and other 
a paramount problem in the region 


Not only is the 


devoted 


region on 
to grazing, but the erazi 
dustry is largely 
More 


region is 


lands than 75 per cent 
still 
ship with at least another 10 per 

Of the federal land in 
region, 100 million aeres, or 54 per « 
of the 


whole in federal 


state-owned 


whole, is open publie dor 





million ; 
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This area is made up app! 


million acres 


dependent on pul 





KROSION ON UNCULTIVATED 


; approximately half of the I auction sines 
trolled public domain left hh Recent study 
States An additional approx) erosion iS usu: 
10 million acres is federal min conditions on 
r other withdrawal with the sur some of t] 
eht left to unrestricted free A series of 
er 291 million aeres is Natio 
land 


reful estimates placed the redue 


n forage vield on the open public 


during the 40 to SO years of set 
nt at 50 per cent., or thereabouts Davis County, 
figure is too high for some parts The summer j 
in other areas there has been a de called attention 
ion amounting to 75 to 90 per danger of local flood 
During the quarter-century of heavy erosion in Utal 
lministration by the Forest Service, vicinity from Salt La 
re has been a 10 to 25 per cent. re- there occurred a series 
wery on most of the National Forests, floods which cut great gullies in t 
the public domain has probably con- sides and covered high-priced t 
ed to decrease in productivity dur- lands and highways with rock 
this same period. On local areas of sand and other débris from 
National Forest land where the soil was eral feet in thickness 
diy eroded prior to regulation there watershed is largely 


s been no improvement in forage pro mixed origin, having 
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well-consolidated granite. It has mod 
erate water-holding capacity and holds 
together moderately well. 

The destructiveness of these floods re 
sulted almost entirely from the soil, 
rocks and other débris eroded from the 
mountain sides and canyons. Numer 
ous boulders, up to 300 tons in weight 
were carried far out in front of the 
mouths of the canvons. Several dwell 
ing houses were swept away or filled 
with earth and rocks, orchards on land 
worth $600 to $800 an acre were covered 
irreclaimably. It cost approximatel) 
$100,000 to open and repair the high 
ways alone and finally the watersheds 
are left in such a condition that there is 
danger of repetition of the floods wit! 
every heavy summer shower of any mag 
nitude. Similar mud-flows and _ floods 
occurred in 1923 for the first time since 
settlement of the region. 

Meteorological records show that at 
fairly frequent intervals the summer 
rainfall is of a torrential or semi-tor 
rential nature, as is true of arid regions 
as a whole. The rains of August 13, 
1923, and of July, August and early 
September, 1930, were unusually tor 
rential for the region. There is no 
reason, however, for assuming that 
equally heavy storms have not occurred 
many times during the last several thou 
sand years, although there are no indi 
cations of equally frequent floods such 
as occurred in 1923 and 1930. At any 
rate, much more apparent reasons for 
the recent outbreak of floods are found 
in the depletion of the plant cover. 

An examination of the mountain front 
which rises from an elevation of 4,800 
to 9,000 feet in a distance of 4 miles, 
from which the water and débris came, 
clearly established that the floods origi 
nated on the denuded upper limits of 
the slopes. Gullies began where heavy 
overgrazing by sheep and cattle, along 
with occasional brush fires, had removed 
most of the plant cover. Groves ol 
aspen had been stripped of their repro 





across the benchland and out upon 
















duction as high as sheep coul 





In comparatively large areas a 





specimens of sagebrus| lrtem 
dentata and nigeerhead R 
occidentalis) were practically 
vegetation left Since neithes 


species can develop on poor ~ 


coneluded that such areas had bi 





clothed with vegetation typical 
lar sites not so abused Gullies be 


these denuded spots and concentrat 


the natural ravines In a typie ~ 
there was a gully starting ne 
drainage divide that had been was 
a depth of 25 feet within 200 va 
the summit, showine how quicl 
water concentrated in denuded 
Interspersed areas, covered with a i 
stand of little grazed chappat L 


patches of grass-brush land inace 
to live stock but otherwise simi 
character to the denuded land, we) 
eroded and showed no. indicat 
flashy run-off. 

Farther down the mountain sk 
much steeper slopes, and on the s 
of the main canyons, there is a goos 
ering of oak brush and other veget 
No gullies led from such areas int 
ravines. There were, however, 
small denuded spots resulting apy 
ently from burns. The fact that ¢ 
were washed on these nearly bar 
showed that the rainfall had_ bee 
heavy over the brush-covered slopes 
on the denuded areas above 

The water and earth débris from 
feeder gullies on the denuded land ab 
once concentrated in the main can) 
poured through the oak zone ‘| 
canyon bottoms were gutted to a de] 
and width of 50 to 70 feet Whe 
floods reached the lower gradients at 









mouths of the eanyons, they sp! 





valley farms with the results mentio! 
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Great Basin Branch Experiment Sta 

on the Ephraim Canyon watershed 

he Manti National Forest a detailed 
study of the relation of vegetative cover 
d grazing to surface run-off and ero 
S10) This is in a locality 10,000 feet 
bove sea-level, where the annual pre 
pitation, more than two thirds of which 

Ss Winter snow, is about 30 inches. Two 
somewhat equal drainage areas dis 
tinetly different in degree of plant cover 
vere placed under control and the water 
d through covered settling tanks 
equipped for measuring the water and 
roded material. Rain gauges on the 
two areas measure the rainfall from 


ich summer storm, and in later vears 





tipping-bucket gauge records have been 
btained to determine the rate of fall as 
ell as the amount. The two water- 
sheds, 882 feet apart, are subject to the 
same climatic influences. 

The soils of both areas originated 


rom limestone and shale. The raw un- 
eathered soil is fine-particled, very ad 
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hesive when wet and having 


fragmental structure wl 


undisturbed, as on most 


vegetated area, designated a 
face soil is dark-colored 


organic matter to a depth of 3 


and rie 


inches Beneath this is a laver ot 


t to 12 inches of friabl 


in organic matter and plant food 
A Was 


second area, designated 
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as 


siderably eroded when the 


and has since been furthe 


the latter plot the two 


soil had been eroded to 


upper 
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v fairly rie 


xT udy 





eroded ()) 
lavers « 
such an extel 


as to expose a raw inert clay low 


vanic matter and plant 


very favorable to rapid run-o 


+} 
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survey, showed 65.7 pe r eent. of Ti 


pleted area A badly eroded, 


the well-vegetated plot 


its surface soil 


Area B has had thre 


eover occupying 40) pel eent OT 


face of the ground an 


B Onis 1] 


cent. of the area had been so denuded of 


muchout a 


t} 
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other 


where 


nutrients 
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LARGE AREAS OF HIGHLY PRODUCTIVE ORCHARD AND FARMS LANDS IN 


WERE COVERED WITH DEBRIS TO A DEPTH OF SEVERAL FEET BY FLOODS DURING 19 


1912 to 1919 had a cover of 16 per cent produce an equal amount of veg 
Between 1919 and 1924 area A was so matter, dry weight, on the eroded 
treated that its plant cover was built as on the non-eroded. A bulk ai 
up to 40 per cent. at which level it was of the eroded soil showed only 
kept until the present. There are avail- cent. as much organic matter 
able for comparison data for two peri- cent. as much nitrogen and 67 pe 
ods, one of 6 years from 1915 to 1920, as much phosphorous as on the 
inclusive, when area A with a 16 per eroded soils. 

cent. plant cover is compared with B There were each year two 


which has an old plant cover of 40 per tinet periods of surface run-off 
TO September 
14 


cent.; and a second 6-year period from rainfall from July 
. 


1924 to 1929, inclusive, during which  clusive, and the other of me 
period area A with a newly acquired 40 from late April to June, inclusive 


per cent. cover is compared with area ing the first 6-vear period, whi 
Bb with the old 40 per cent. cover. In ad a 16 per cent. cover of veget 
addition, the run-off and erosion from the summer rainfall run-off 


; 


melted snow is compared with the run- approximately 913 cubie fee 
off and erosion from summer rainfall in) and 134 cubic feet of sediment 


seven of the vears. acre annually on the depleted 
Sampson and Weyl' compared the compared with 153 eubic feet 
productivity of non-eroded with that of and 25 eubic feet of sediment to t 
eroded soils on the two areas. Wheat, annually on the well vegetated ar 

peas and native brome-grass were grown Only 4.6 per cent. of the total 
in the two soils. They found it required run-off from the plot with a 16 pet 
from 2 to 8 times as much moisture to cover was from summer rains as 
pared to 95.4 per cent. from = n 


\. W. Sampson and Leon H. Weyl, ‘‘ igre TY 16 ‘ bal 
now » 4.6 per cent. whic 

Preservation and Its Relation to Erosi rr ; ’ = 
trol on Western Grazing Lands,’’ ept mer rainfall run-off, however 


\vri. B i/. 675 1918), average of S().] per erent or 


( 
> 
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s much of the sediment eroded 
vy as did the 95.4 per cent. melted 
in-off With the same rainfall 
leted plot during the summer 

Me period, produced 0.96 times as 

a run-off per acre and 5.42 times as 


“ sediment as did the well vegetated 


~ 
Between 1920 and 1924 the depleted 


nproved to a 40 per cent. cover of 
tation and during the five-vear 


1925-1929, the formerly depleted 


~ t had a cover equal in cle nsity to the 
> ; 

* ther plot [t was, however, a newly 
st stablished cover and had _ still a_ soil 
q most of the qualities it formerly 
ws ossessed as an eroded plot The sur 


run-off from summer rainfall from 
older vegetated area was 137 cubie 

of water per acre, almost identical 
the run-off for the period 1915 
1920, but the sediment was only one 
d as great The newly vegetated 

i showed the effeet of the inerease in 
r by a reduction in summer rainfall 
off from 913 to 297 cubic feet per 
This, when properly equated 


nst the difference in rainfall during 


two pe riods IS a decrease on The 
revegetated area of 63.8 per cent 
surface run-off due to increasing the 


etation from 16 to 40 per cent. of a 





+ ] ’ 4} . 
piete plant cover pie run-o vas 


2.16 times and the sediment 2.48 


Sas great Trom the newt veretated 
Part of this difference 1s cue t 
r slope, part due to better ce 
es, and pal aue 1 he T 
, > +4 . 3 +] sapet | 
! matrer im ne surtace soil 1) 
nately 11 is not pas ible to ove 
se three factors their exact weight 
> 4} . } , 
is Ca ' mnnuenees ruil ' and 4 p 


The inerease in cover did no 
luence the quantity of run-off in the 
ng from melted snow 
lhe sediment carried off each acre by 
mmer rainfall run-off of the newly 
retated area averaged approximate 


' cubic feet annually, whieh is on 
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eate that erosion h; 
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THE SAME AREA AS SHOWN IN ADJACENT 


AFTER 15 YEARS OF REGULATED GRAZING, \ 


Fall Creek. Of course the two top lay 
ers of good soil originally were not 
everywhere as thick as on Fall Creek 
They probably varied from an ineh or 
two to the 18-inch section” studied 
There seems only one justifiable conclu 
sion, namely, there has been a wholesale 
loss of the more fertile top soil. Allow 
ing for extraordinarily steep slopes, 
rocky areas and ridgetops, which prob 
ably never were well covered, at least 
half of the open grazed area is heavily 
injured due to loss of the highly produe 
tive top soil, exposing the loose gritty 
subsoil which is not particularly fertile. 
No observations were made in the tim 
bered or brush-covered areas. 

A survey of a body of approximately 
129,000 aeres on the watershed in 1929 
indicates that serious erosion to the 
extent of deep gullying is occurring on 


2 per cent. of the area, fairly serious 


erosion on 15 per cent. of the area, and 
sheet and light gully erosion on 56 per 
cent. There is no noticeable erosion on 
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Hi 


the remaining 27 per cen 


mainl 
brush 
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vy covered wit! 


further indicat 


dense 


ion oO 
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PHOTOGRAPH IN 192 


Init 


erosion on this watershed Is the ac 


lation of 


excessive gravel and san 


posits at the mouths of some 
Arre 


smaller tributaries « 


f the 


Reservoir and a layer of one 


Ihe! 


foot in depth of fine black silt hig 


organic material ove) 


tom of the storage basin. 


* most 


ol 


and 1927 from 7,000 to 8,000 


of material was deposited in 


vor 


which original 


v had 


capacity of 276.000 acre-feet 


the 


Betwee 


th 
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i s 


GENERAL OBSERVATIONS 


In addition to the eases stucied 


cifically, there are many canyons 


mountain valleys that show 


able 


accele 


evidences of a 
rated rate of 


unmist 


recently gre 


erosion, 


In | 


there are probably hundreds of 


Cases, 


three of which 


will 


be 


revie' 


S 
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These are Kanab Creek and 


Valley in the southern end of the 


Price draining 


with a 


and River, all 


covered fine sandy soil 


“l largely from sandstone. 
imab Creek is a small stream which 
flowed down its 


rmerly harmlessly 


and out strip of good 


land, 


invon over a 


arming emptying directly into 


Colorado River a tew miles below 
oht Angel. It 
between banks lined with willows 


Nowhere 
LV to speak of. As 


meandered back and 


grass. was there any 


late as 1895, a 
man could, except during the periods of 
freshet, hop from one bank to the other 
Then overgrazing and untimely grazing 
watershed 


became common on its small 


and along its banks. The vegetation on 


the land adjacent to the channel was 


further broken by cultivation, roads, 


ete. Ina few years a gully was cut to 


depth ot about 50 to 100 feet. and 


from 100 to 300 feet in width. Side 


rullies are now workine back into the 


farming land and into the publie do 


UNCULTIVATED 


LANDS 
main lands of the seetion 


bottom throughout most 
reaches is swept practically ¢| 
bedrock being exposed almo 
ously. 

Across the mountains from 
Creek and some thirty miles northwest 
one of the 


Virgin flows through Lone Valley I) 


upper branches of the Ri 


the early days of settlement in Utah this 


valley Was occupied by a series otf c¢o 


onizing groups The valley, thouel 


halt 
much of its 


only from a quarter to a mile i 


width throughout lenet 


was highly productive. Under inten 


sive irrigation agriculture, suppl 


mented with range live stock, the peopl 
lived in moderate circumstances Simul 


taneously with disastrous 


erosion on 
Val 
propor 


Kanab Creek, the stream in Lone 


ley rose repeatedly TO freshet 


tions and gullied a channel the entire 


length of the valley For at least ZO 


miles the frully is 10 to 30 feet deep and 


Is widening during every heavy storm 


by undercutting and caving Perhaps 








THE HEAD OF A SMALL MOUNTAIN STREAM IN CENTRAL UT 


IN 1910, BADLY 


DEPLETED OF VEGETATION BY GRAZING AND DEI 


ERODED, 
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a fourth of the fertile soil is already  Ptaci VEGETATION IN 
vone larther down the Virgin, below SOIL EROSION 
Little Zion Creek, in the wider valley of Research data presented 
the upper Virgin, is Rockville, a farm- permanent run-off and erosi 
Ing community or some _ proportions areas at the Great Basin Br 
which has lost more than half its soil to periment Station, from th 
a depth of 10 to 20 feet or more. There fed studies on the ern 
Is no evidence of an immediate let-up Utah. watershed. and from 
This condition, thought to be due to in Idaho show that perennial 
uncontrolled grazing on the public plays a leading role in the pr 
domain lands, is wide-spread on the and control of soil enolen saad 
northern and western tributaries of the , great deal to do with reducin: 
Colorado River. What this will mean  yoentine the destruction y floods 


to the storage capacity of the reservoir Intermountain Region. Give 


to be created by the Hoover Dam is easy portunity on enieiel and erode 
to conjecture. ; areas, vegetation will begin to 
A few miles above Price, Utah. on gullies and lessen the injury 
still another branch of the Colorado. erosion It is not perhaps poss 
some 200 miles to the north, Gordon 4), present status of our researe! 
Creek flows into Price River. In 1900) pation to list all the wavs 
this canyon had a gently rounded bot-  yeoetation mav control erosion 
tom and a stream that meandered vent serious Geode However 
Destructive freshets were either un- of the contributions made by. 
known or so uncommon as searcely to be gover toward soil stability | 
noticed. Many times in the last ten clearly manifested. , 
years floods have poured down Gordon yy eee 
Creek, destroying on two oceasions the grated. the oreanie litter 


irrigation flume supported on a high = the surface of well vegetated so 


‘ } 
I 


trellis across the recently eroded fully sorbs water. but primarily lean 
ra ‘e “ee e ¢ OO tee . : 
now a hundred feet deep ind 4 feet underlying soil opened to rapid 


wide. Nearby, at Castlegate, the main deep percolation, whereas with bar 


line of the Denver and Rio Grande gy jnterstices are soon sealed up by 
Western railroad twice in the last dee fine soil particles earried in the r 
ade has been covered with boulders thus decreasing the rate of absor 
weighing 10 to 50 tons. Automobile and increasing surface run-off. 
highways leading east from Castlegate Mice an ter 
up Willow Creek and northwest up (Qounty watershed in Utah. 
Price River Canyon have lost their granitic soils in Idaho and elsew 

bridges and great sections of the road jake it clear that the accumulation 
grades at least every second year during resell Geom teovential rainstorms 

the last decade. Price River, in 1927, streamlets and the formation of ¢u 
had high water or floods twenty-five) slopes is very much in inverse | 
times and bridges were washed out three portion to the density of plant co 
times, between June and September. gO, heavily vegetated slopes with a1 
The railroad was either impassable or ural accumulation of plant litter tl 
eapable only of emergency use for . <<. eee ea a 
weeks. Within a radius of 30 miles att Mie den Ged) Wieeiiaion 
from Price there are at least 50 major  fErosion.’’ Jour. Forestry, pp. 474-491, A 


gullies. 1930. 
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portions 
evetation kept tl 
Diets and prevented 
vegetation hac 
he streamlets ‘cumul: moveme! 


eurrents and t , 1 yr permits 


I 
quence 


traversed the 


tom and gouged gullies 


small ‘‘shoestringes 


shes 10 to ZO Te 

bottom ol 

The roots, and to som 
perennial plants, 
and hold it in 


Onee begun, floods and erosion 


a sort of vicious eirele In the watershed aft 
nning surface run-off makes gullies, lied may all run off 
after that the gullies permit such a utes to an hour 


d aceumulation of surface run-off as 6) As shown 


become an important agency in the mental er 


osion al 


irrence of floods from heavy rainfall vegetation soon eat 


short duration toms of the small om 
\loreover, the sediment earried by was decreased in tl 


ter becomes a tool of abrasion The extent that the side 
‘ks in the bottom of the river just wullies from one to 


ve Niagara Falls are covered with noticeably in the | 





A NUCLEAR CENTURY 


By Dr. LESTER W. SHARP 


PROFESSOR OF BOTA Y, CORNELI IVERS 


een hundre¢ 
ago, Robert 
I am the nucleus! 
The world of organisms is my spacious stage 
In toads and toadstools, ceveads, cabbages and kines 
| play my myriad roles 
Without my will, kings were not regal, tadpoles toads, 
Nor Brassica your sustenance. 
Before you in a million representatives I lie 
Like karvyoplasmie star dust in a universe of cells 
In each of you is some per cent. by weight of me; 
So, Homo, canst thou ** know thyself’’ unless thou know’st thy 1 
But not to boast | come to night 
‘Tis rather to salute you on a hundred years’ acquaintances 
Accept, | pray, this brief recital of my own experience 
While vearning for discovery and striving for position 
In the sun of human understanding 


PROPHASI 
Long, long ago, in times remote beyond the span of mind, the eart! 
New-made but old, through chilly space its lifeless course pursued 
Led onward by a flaming star whose genial rays 
Brought promises to lake and_soil and saline sea 
Inorganic desolation’s home: so rolled the planet on 
How came my kind upon the scene [| can not tell. 
Tradition holds that in some ancient sea the sun 
13 unsuspecting colloids did beget a prodigy 
A primal, autocatalytie slime which hopefully respired 
"Tis said, as eons came and went my elements did aggregate 
To function with a new consistency 
And there, behold, was I! 
‘Tis also guessed that I lived first and somehow round about me 
Synthesized my cytoplasmic dwelling place. 
The truth, I fear, is lost; can vou, O Homo, self-styled sapiens, 
Discover where it lies? 
Too long for but a single night, the story of my endless struggle 
Aiding organisms in their long unfolding 
The ordering of my parts; the mergers, losses, rearrangements ; 
Resistance and submission to the force without ; 
The trials and errors numberless which went upon the rocks 
Where you who run may read them. 
Through all my fortune’s fluctuations did I keep the faith 


1 Presented as the address of the retiring president of the Botanical Sox 
annual banquet in New Orleans, December 30, 1931. 
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til from time’s slow toiling mill there came, 
Far up from slimehood’s low estate, that crowning trio: 
Fruit fly, maize and man. 

Asia. old Neanderthal and Cré6-Magnon 
You made your epic rise, not knowing of my aid. 
With blades of fair Toledo and Damascus 
Sectioned you yourself and me, yet saw me not. 
Such rude technique could never serve for my disclosure ; 
Savagery was ever deaf to messages like mine. 
| felt a warming ray of hope when men of peace 
Began to fashion glass to aid their feeble eyes 
\nd peer about them curiously. 
In Holland, England and the sunny south I fell 
Beneath the microscope’s cold, glassy stare. 
Within pellucid cells displayed I all my nuclear charms, 
Entreating your acquaintance. 
‘Tt will not now be long,’’ I thought, as o’er me swept 
[he glances of Van Leeuwenhoek, Malpighi, Grew, et altera, 
And later, of Purkinje, Meyen and Brongiart; 
But one and all they turned away to treat of lesser things. 
So passed the fruitless years away, and ever lower, deep despairing, 
Sank within me my nucleolus. 
Then came at last the day. “Twas in an orchid leaf, 
Where I, with silent diligence, engaged in forty foliar functions; 
‘Twas there, with light upwelling from below, 
I felt an influence run me through—a keen and penetrating thing 


Like some new cosmic ray. 






| sought with eagerness its source, and darkly through the glass above 


Deseried the eye of Robert Brown, ‘‘botanicorum princeps.’ 
Steadily it gazed, and with a cast of thought; 
It roamed o’er all the tissue searchingly, 
Yet always came to rest on me. 
The epidermal cells intrigued the searcher most 
In them I did look rather well) ; 
He saw me also in chlorenchyma 
And in the hairs which clothed the surface o’er ; 
And then, convinced that I should speak to all mankind, 
He wrote his brief but cytoclassic record. 
Ne’er will fade the memory of the thrill which ran 
Through every fiber of my tense reticulum ; 
An age-long hope was coming to fruition! 
How my membrane palpitated! 
Every tiny microsome rejoiced with me 
In dizzy Brownian dance! 
METAPHASE 
Through the eyes of Robert Brown and those who followed him 
There came to me a new and rich experience, 
To you the promise of advance undreamed of (save alone by me 
Harken to the words which introduced me to your world of men: 















































































Incapable of being right! 













































































**Divide and conquer!’’ 
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‘*In most Orchideae each epidermal cell contains 


But shows itself in divers other places, even in the pollen. 
Nor is it to Orchideae peculiar: 
Lilies, asphodels and other monocots display it, too. 
Not often in the dicots is it evident, 
Though in maturing microspores it may perhaps exist.’’ 
How quaint in retrospect this utterance of other days! 
How meek a mighty river at its source! 

Had what I’ve told been all, 
No message of commemoration would I offer unto you; 

No pseudopoem would you now endure with gracious charity. 
Not only did you see afar the borders of a strange, new land, 
But you approached it with courageous, if uncertain, step 
To make its treasures known. 
No sooner had you dubbed me ‘‘Nucleus’’ (imagine, ‘‘ Little 
Than you began to press me, as between the cracker’s jaws, 
To ascertain the secrets of my inner life 

And publish them abroad, as is the wont of men. 

**How come the nuclei to be, and how the cells? 

I’ll tell you how it is,’’ exclaimed the fiery Schleiden ; 

‘All who disagree with me are wrong, and what is more, 


Tis thus: 


Within the limpid liquor of the cell 
A granule forms by simple condensation ; 

Other granules cluster round and form a cytoblast ; 

A vesicle upon the cytoblast takes origin and swells, 
Engendering a cell anew within the parent cell.’’ 

Though pleased to be assigned a role in cell formation’s drama, 
Vexed was I by Schleiden’s strange opinion of my playing: 

I, a heap of granules innocent of ancestry! 

The cell, a cytoblastic blister! 
Such phantasies, though doomed to early death, 
Sufficed for Schwann’s far-reaching theory, 
Which later lived without them. 
Their fate was sealed as they were born 
By Unger, Nigeli and the great Von Mohl, 
By Kolliker, Remak and all the rest 
Whose names still live for you and me. 
More deeply did these men of patient and attentive mind 
Appreciate the import of the spectacle before them. 

They saw the reproductive paradox enjoyed by nuclei and cells— 
The way we multiply by just dividing, 

Each yielding up his self to two, these two their selves to four, 
The four to more, and so ad infinitum. 
*Twas we who labor for the good of men, 

And not some little corporal, who first exclaimed, 


A single round areola, convex and granular, and lying variously 
Now this areola, or nucleus, as we perhaps may say, 
Is not confined to epidermal cells, 


Nut’’!) 
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‘raught with deep significance for you 
W re many features of this metaphasic period, 

it none held greater promise than the gradual discovery 
f life’s colloidal hiding place, 

When science took the slime rejected by the old anatomists 
And placed it at the head of cell research’s corner. 

Ever fairer with the passing years 

Grew human views of protoplasm, cells and me, 

Until Max Schultze’s able pen proclaimed 

The cell a protoplasmic entity, 

Its parts arising by division of their kind. 

Slowly had I struggled to this metaphase of my career, 
But now I seemed to feel myself all set, as on a mark, 


D 













For quickened anaphasic progress. 








ANAPHASE 





How am I, the nucleus, to sing the praises 
Of Zellforschung’s classic period 
That final quarter of the nineteenth century, 

When first I took my rightful place among you? 

Would that mine might be the words of Athens’ ablest bard, 

Or what is more, of him who writes your automobile ads! 

My lonely progress toward discovery had ill prepared me 

For the battle for my favor now begun by worthy men. 

My rise in popuiarity, I fear I must confess, 

Accompanied the use of artificial aids to beauty: 

With carmine and with safranin my countenance was flushed, 
While logwood brew (one-half of one per cent.) evoked my subtler charms 
To-night I seem to breathe again that osmicated atmosphere 

And hear the measured music of the Minot microtome. 

I seem to see a vision of those champions of mine 

Who toiled to lay foundations firm for karyology 

Strasburger, Flemming, Biitschli, Hertwig, 

Boveri, Fol and Van Beneden. 

In those days were there gigas types; 

How gigas, too, their legacy to you! 

To minds prepared I gave the deeper secrets of my origin 

And saw them shake the scientifie world. 

I taught them how in tissue cells ’tis always by division 



























That I propagate my kind; no other way I know. 






From one spring all the soma’s nuclei, a karyotie clan ; 






Whence now this one, progenitor of all? 
In eggs of worms and angiosperms I next revealed to waiting eyes 






An esoteric wonder : syngamie nuclear fusion. 
This mutual self submergence (’tis an ancient nuclear custom 
Long has been my trusted means of self advancement: 

[ have divided, yes, but also have I fused to conquer! 

I’m like a netted thread which runs throughout the living world 
Uniting all through time and space in one vast family. 

In all the century no weightier thing you learned 
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Than ‘‘omnis nucleus e nucleo.’’ 
Before the classic days of which I speak 

Men claimed that I dissolved and formed anew in duplicate 
Whene’er a cell divided. The keener sighted 

Spied a group of bodies equatorial 

But comprehended not the messages they bore. 


Then came the famed ‘‘Zellbildung und Zellteilung’’ and the like, 


Picturing my passage through the phases of mitosis. 
They showed how my reticulum a thready form reveals; 

How all the threads are doubled and become assorted rods; 
How these go into metaphasic huddle, hesitate, 

And then, the spindle guiding, go gliding to their goals, 

Where once again they settle down to metabolic labor. 

More public every year became the private lives of chromosomes 
(A name you doomed my luckless rods to bear). 

You founded gossip sheets with long and ponderous names 

For stories of their strange behavior, actual and fancied: 

Their number in the soma as it grows; 

Their pairing and divorce in reproductive cells; 

The greeting of their partners new in each succeeding zygote ; 
Their cautious march in embryogeny— 

In chromosomal terms you wrote the cycle of the life 

Of almost every sort of living thing 

From lowly protist upward (as the saying goes) to man. 

Of what significance, this drama so unfolded? 

What mattered it to you, this syngamy, spiremic split, 
Synaptic urge and chromosomal continuity ? 

’T was syngamy that tempted with a clew: 

A fusing gamete might be nought but nucleus 

And yet endow the offspring with a worthy heritage. 
Heredity now claimed in me a vehicle: 

Behind my sleek sphericity I hid determiners 
Employed in fashioning successive somas 
Saved from dull monotony by amphimictic variation ; 
Thus, in speculation keen, concluded August Weismann. 
So equipped with basic facts, new aids to hand and eye 
And theories provocative of mental light and heat, 
Your karyologists attained the nineteenth century’s end. 


TELOPHASE 


Our joint adventure’s latest phase was heralded 
As by a star, which, after long eclipse, 

Shines forth to guide the traveler aright. 

Long years before, at Briinn, the Konigskloster’s abbott 

Had told the tale of Pisum’s progeny 

And found for you the rule of one-to-two-to-one. 

This simple beacon failed to penetrate the mists 

Then drifting o’er the landscape of genetics 

Till, the century complete, three wise men caught its beams anew. 
Straight down its widening path of light they moved 
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To find deliverance from old obscurities 
And add new luster to the name of Mendel. 

The world now knows it was to me that you appealed 

For explanation of phenomena displayed 

By peas and mice and four-o’clocks ; 

It knows the story of synapsis and disjunction, 

Diplosis wrought by blending syngamy 

And all the other chromosomal deeds, somatic and meiotic ; 

It knows the evolutions odd 

Through which I send my genoms ever cycling on 

To be the new genetics’ master key. 

Ever wider swung the doors this key unlocked, 

Admitting you to understanding new of coupling and repulsion, 
Withering sterility, the embryo’s resolve to bear 

The spear and shield of Mars or Aphrodite’s mirror. 

Through many turnings of the genic labyrinth 

Drosophila melanogaster led the way : 

How typical of New World opportunity, 

This ereature’s sudden leap to fame from off the pomace pile! 

My ever growing prominence in world affairs 

Required new portraits of my chromosomes 

Still quaintly shown in public prints with eighteen-ninety lines ; 

But after men of Serge Nawaschin’s skill had scrutinized them well 
They showed more modern silhouettes, 

With arms, attachment points and satellites, 

While up and down within them crooked chromonemas ran. 

Early was I called upon to demonstrate my strategy 

In hybrid plants, where I, though equal to somatic matters, 

Often felt embarrassed by synaptic diffidence: 

My chromosomes forsook their old meiotic minuet 

And danced alone in solemn univalence, 

While I was saddened by the youthful spores I saw zugrunde going 
Long did I perplex you with my frequent polyploidy, 

A puzzle cytoarithmetical in which you now perceive 

A likely clew to species alteration. 

Your vaunted analytic powers I tested with a special trick, 
Segmental interchange, wherein my chromosomes 

Joined hands in diaphasic chains and zigzagged in the anaphase. 
You saw the point (when twenty years had passed!) : 

With Jimson Weed and Zea Mays you solved the mystery 

When all were growing weary of the evening primrose path ; 

And then, to prove again your power, you wrung from me 

The long awaited proof of chromosomal crossing-over. 

Meanwhile other groups of men, commendably original, 

Assailed my stronghold with another set of weapons: 

Microprobes and Lilliputian squirt-guns, 

Acids, whirligigs and vital dyes— 

All these did I endure to further karyology. 

They stretched me out between two pins and twenty-two opinions new 
Concerning what I knew not that I had, pH. 



































































































328 THE SCIENTIFIC MONTHLY 


I felt the X-ray’s quivering urge suffuse me through, 
Dismembering my chromosomes with no respect 
For preéstablished order, like overzealous dust maids; 
But in dismemberment they cast a vote of confidence 
In strange hypotheses of linkéd genes 
And moved a few amendments. 
Behold therein how jolts from old routines 
Evaluate familiar points of view! 
So now I come to nineteen hundred thirty-one, 
A century since my début, still young, 
And with a will to point the way to ever greater conquests. 
I hold the key position in a powerful alliance: 
Cytology, genetics and a new taxonomy. 
With you and me thus trebly armed to carry on 
As artificial barriers dissolve in time away, 
Who now shall stay our march? 
INTERPHASE 
The past is in the past; it’s in the future, too: 
Biology can never be as though I ne’er had been, 
For what I taught you in the century just gone 
Will color all your thoughts of life to-morrow. 
To-morrow’s thoughts! O whither will they carry you and me? 
The doctrine of heredity so bravely built 
On Weismann’s daring plan must be the more refined 
And made to yield a greater human service. 
Concerning genes I’1] strive to teach you more: 
The nature of the things they are—and aren’t; 
The portion of my work for you they do—and don’t; 
How in metabolism’s course they turn ontogeny ; 
The measure of their worth in evolution’s grander schemes. 
Be not content with inference from end results: 
My whole life cycle, as I live it, must you know; 
With keener methods must you probe my physiology 
And search development for light upon heredity’s enigmas. 
’Tis homely, solid facts you need ; 
You’ll know no dearth of speculative vapor. 
With lenses, tissue flasks and subtle radiation, 
And now and then a bit of cerebration, 
You'll execute refined analyses. 
Be sure analysis with integration joins 
If you would know the organism whole and my position in it! 
Through all this quest consider well the faithful cytosome 
Who with me lives to forge our protoplasmic destiny ; 
The plastids, vacuoles and elements of doubtful pedigree 
Are all my partners in the work of life; 
’Tis we, not I, who build the race! 
What men have learned is but a minor part of what I have to teach: 
Could you perceive the Unknown’s vast extent 
You’d know the meaning of humility. 
In every corner of my field is room for many tillers. 
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would see outgrown with shame that staking out of claims 







shows so well the end for which the work is done. 


t the duplication of your efforts! 
- should each worthy task be thrice performed ; 







ith you seek deserves security ! 


nany-sided venture, I foresee, will bring to sympathy, 







to understanding, self-sufficient specialists 






souls corroded by a mutual suspicion. 

ence of the living, like to that which lives, 

rove itself to be a unitary whole, 

ot until it banishes intolerance 

attain coherence in its own philosophy. 

New knowledge brings to you new power, not always common sense 
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\s busy years which lie ahead speed hither to your service, 
Will human right to be well born be met with opportunity 
that enjoyed by pampered Bos and Equus? 








Can anybody tell? 

Will power to mould development be used with vision broad, 
Or will the standardizer’s baleful influence prevail 

And bid you ever live with neighbors like yourselves? 
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And in your schools, will you who would enjoy your work, 


As well as you who would employ the worker, 
E’er escape the thraldom of the Ph.D.? 


Will native worth be freed from ruddy ribbon’s snares? 









Such hopes are ever in me. 
Will genes of wisdom dominate the potent genes of size and speed 
Which, uninhibited, oppress your human kind? 
Will values then be better judged than now? 
wonder, when a miracle of science 
Stirs the ether mightily with sublimated piffle 
And the dismal drivel of moronie song. 
My courage falters when I see great trees I strove to fashion 










Slain to carry fiction’s flood of dirty ink. 
I tremble for the future when I witness 
Art betrayed by studied ugliness 

And statesmanship by craven polities. 
But optimism is a nuclear trait; 

So far with you I otherwise could ne’er have come. 

I’ve seen you rise and fall and rise again since I began; 

So let another century of human effort roll its course 

While I roll mine, expecting much and hoping for the best. 

In that far distant day when hopes of supermanhood are fulfilled 
And sapiens becomes a fitter name, 

Recall, I pray, your ancient debts to me, the humble nucieus, 

To Theodor of Wiirzburg and to Eduard of Bonn 

And all the pioneering band who followed in the steps 

Of Robert the Discoverer. 
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THE APPALACHIAN TRAIL: 
A GUIDE TO THE STUDY OF NATURE 


By BENTON MACKAYE 
ORIGINATOR OF THE APPALACHIAN TRAIL; VICE-PRESIDENT, REGIONAL PLANNING 
ASSOCIATION OF AMERICA 


The best way to become acquainted with any structure of the Appalachian Ra) 
vein Suuttagtn= aftr tandem aS Ce the earth ’s life is disclosed in the { 

on its slopes. 

The forest indeed is a whole civi 
tion: it is a close-knit society of plant 
and animal life containing every ra 
alive save one. That one is man. H 
has made another civilization. He ea 
it ‘‘human society.’’ Human society 
an offshoot of forest society. Each 


THaT is why the Appalachian Trail 
was started—to become ‘‘acquainted 
with’’ scenery; to absorb the landscape 
and its influence as revealed in the earth 
and primeval life. The way to attain 
this is to do something, not just admire 
something. To engage in some harmo- 
nizing ‘‘ pursuit 
several hundred miles long through the 
scenery of the Appalachians on the 
erestline from Maine to Georgia: this is 
the first pursuit which several hundred 
young persons have accomplished during 
the past ten years. Such is their first 
long step in the longer pursuit of becom- 
ing harmonized with scenery—and the 
primeval influence. 

Primeval influence is the opposite of The Appalachian Trail is a footpat 
machine influence. It is the antidote for on the ecrestline of the Appalachians 
over-rapid mechanization. It is getting stretching from Maine to Georgia: 
feet on the ground with eyes toward the projected length from Mt. Katahdin 
sky—not eyes on the ground with feeton Mt. Oglethorpe is estimated at 2,054 
a lever. It is feeling what you touch miles, of which about 1,400 are e« 
and seeing what you look at. It is the pleted. Being a foot trail and not 
thing whence first we came and toward motor road it traverses the highest ar 
which we ultimately live. It is the wildest portions of the mountains: 
source of all our knowledge—the open White Mountains, Green Mountains a! 
book of which all others are but copies. Berkshires of New England ; the Hudsor 

What pursuit can we engage in, onthe Highlands of New York; the Blue Mou 
Appalachian rail, ‘‘to become ac- tain Range of Pennsylvania; the Blu 
quainted with’’ the scenery it traverses? Ridge of Virginia, and finally the Great 
That is the subject of this article. It is Smokies of Tennessee and North Caro- 
to learn how to read. How to read the lina. It has been made (and is being 
‘fopen book’’—first hand, not tenth made) by local clubs all along the line 
hand. How to read the story of the It coincides in many places with the 
earth—a particular part of the earth— main trails of such local elubs which 
the Appalachian earth and the life have equipped their sections with she! 
thereof. The earth story is told in the ters and cabins. 
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>! lo build a foot trail its history. To know America we n 


know human history, and to know 
manity we must know forest history 

But the earth story precedes the for 
story. One is contained in the Ap 
lachian Range and the other in the A; 
palachian Forest. We can read t!} 
both—first-hand—from the Appalac! 
Trail. 

THE APPALACHIAN TRAIL 














The plan was proposed ten years ago 
as a ‘‘project in regional planning’’ in 
n article by the author which appeared 
October, 1921. In 1925 the Appa- 
lachian Trail Conference was formed, 
.onsisting of a loose federation of all the 
local clubs. An executive committee of 
eighteen persons, headed by Mr. Myron 
H. Avery, now has the work in charge. 
The Trail traverses several National and 
State reservations (both forests and 
parks) and forms the backbone for pro- 
jected reservations in between. The Ap- 
alachian Trail indeed is conceived as 
he backbone of a super reservation and 
ground covering 


I 
t 
primeval recreation 
the length (and width) of the Appa- 
lachian Range itself, its ultimate pur- 
pose being to extend acquaintance with 
the scenery and serve as a guide to the 
understanding of nature. 

The first decade of the Appalachian 
Trail project (just completed) was de- 
voted chiefly to getting the idea started 
and to making the physical trail. The 
project now enters (in 1932) upon its 
second decade and upon its second stage 
of development. How to use the 1,400 
miles of finished trail to develop a pri- 
meval understanding? The answer sug- 
gested is to learn how to read—first- 
hand. To read the earth story contained 
in the Appalachian Range and the life 
story contained in the Appalachian 
Forest. 

THe APPALACHIAN RANGE 

The Appalachian Range occurs in two 
generations—the Older and the Newer. 
The ‘‘Older Appalachians’’ form a chain 
from the Great Smokies in the South to 
the White Mountains in the North. This 
chain is broken in one place only—in the 
vicinity of the Susquehanna River 
(Pennsylvania). Southward, it consists 
of the ancient crystalline Blue Ridge; 
northward, of similar ancient stock con- 
tained in the Hudson Highlands and the 
various New England ranges. The 
‘“‘Newer Appalachians’’ or Allegheny 
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Mountains (a sort of magnified ploughed 
ground) flank the ‘‘Older’’ on the west 
side. Between the ‘‘Older’’ and the 
**Newer’’ Appalachians lies the corridor 
known as the ‘‘Great Valley’’—from 
Chattanooga to Lake Champlain. 

East and west of these twin ranges we 
have a symmetric pattern of plain and 
plateau (see Fig. 1). East of the Older 
generation lies the southern Piedmont 
and the New England Upland (these an- 
cient crystalline areas being separated in 
the Susquehanna district by the young 
sandstones of the ‘‘ Triassic Lowland”’ 
West of the Newer generation lies the 
middle-aged Allegheny Plateau. East 
of the Piedmont comes the Atlantic 
Coastal Plain, newly emerged from the 
present (eastern) ocean. West of the 
Allegheny Plateau comes the Interior 
Lowland—an older coastal plain emerged 
from an older (western) ocean. 

The Appalachian Trail follows the 
crest of the Older Appalachians—except 
at the break near the Susquehanna, 
where it crosses over to the Newer gen- 
eration (along the Pennsylvania Blue 
Mountain Range). In so doing the Trail 
twice crosses the Great Valley. 

A eross-section of the structures oc 
curring in the middle Appalachian re- 
rion (on a line from Ohio to the Virginia 
shore) is given in Fig. 2. This shows in 
sharp contrast the two kinds of rock sub 
stance: (1) the ‘‘Old Land”’ or ancient 
underlying hard crystalline material; 
and (2) the younger overlying softer 
uncrystallized material (the layers of 
sandstones and shales Of the latter 
structure, the Atlantic Coastal Plain has 
been so recently emerged from the sea 
that it is but slightly affected by the ele- 
ments; but the Allegheny Plateau, which 
has been exposed much longer, has be- 


Hence 


eome thoroughly ‘‘dissected.’’ 


one is flat, while the other is so-called 
‘mountainous. ’’ 

A panorama of a portion of the Appa- 
lachian Range is shown in Fig. 3—a 
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FIG. 1 


small portion, indeed, but one sufficient 
to suggest a telling method of reading 
landscape. This panorama, embracing 
the horizon from Mt. Greylock, Massa- 
chusetts, to Killington Peak, Vermont, is 
taken from the convenient vantage point 
of Mt. Monadnock in New Hampshire. 
A map is subjoined of the territory 
within this view, but the panorama itself 
is the natural ‘‘map’’ going with the 
*fopen book’’ of nature. The panorama 
is one of two main leads toward unravel- 
ling the story told directly by the great 
outdoors. 


The other lead is the cross-section. 
sample is shown in Fig. 4. This ¢ 
from crest to base the east slope of t 
Blue Ridge of Virginia—from the ro 
summit of Stony Man to the lowly valle: 
of Nigger Run; also a section taken fro: 
the lower stream (the Rapidan River 
and another taken at the stream’s mout 
(on the ocean margin). 

Written large on these great natural 
tablets (panorama and 
are those records of form and substan 
and process which together constitut 
the epic of the ages. From the panoran 


eross-sectio 
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veneral features of the land- Oak Canyon. C 
from the cross-section we see what drought and loo 
r on within the landscape. eently over the 







climb to the summit of Stony 











d from its panorama make gen- 







. 4 : ] } 3a P 7 nc ] | Yr) 7 } 
laintance with the primal scen- Nnes ia u} 
Its four elements are there (land, Come again with U y spru 
vater, Ttorest the hills and dales, ets and W Css 3 5 |} 






ried clouds, the winding streams, Uproariously \ 
sylvan coat of summer green (or win- his tells anot] 
the might of yout! 







wo 





us now descend to White Oak Can- mountain; big jagged 1 { ts I 
and from its cross-section make ae- ing small rounded boulders; the w 
tance with what is going on within dashing them together and hw n 






] } 


panorama. To do this we follow the into the gully beloy 









t 

nyon’s stream—from its source below (3) The zone of Grinding In 1 
erestline to its mouth beneath the less steep lower Canyon where rocks 
an Thereby we trace, from birth to ‘‘flow’’ as well as water. A second bri 

leath, the life course of a being which here joins our first one, making 

s neither plant nor animal: it is the double stream called ‘‘Nigger Rut 
ing’’ which we call a river; a mix- The small rounded boulders are ground 






- of individual and race—its form as_ to tiny polished pebbles. These rattl 






id as the one, its flow as eternal asthe and ‘‘flow’’ on together along 
er. We follow this immortal seulptor yet foaming waters, turning gradually 
the landscape and trace its work to sand, the ‘‘flow’’ whereof begins to 
through definite stages, and in definite clog in the less hurried waters 












nes of action: (Fig. 4.) +) The zone of Removal and Deposit 
1) The zone of Weathering—up on We have jumped a gap and taken up our 
Ridge’s rocky brow. Here in the journey far down the river, halfway t 
crevices the stream is born, for here col- the sea. The stream consists now of se 
lect the rain waters. They freeze and eral ‘‘Nigger Runs’’ which have e¢ 
iw and crack and heave the solid sur- together out of the great wall of the Blue 
face. Ridge. Its name is Ra pidan River. We 
2) The zone of Breakage (or ‘‘tor- have shifted from trail to canoe, and this 





rential’’ zone). Down this we pitch floats with the current around the big 
the heart of White bends and meanders of this cosmic ‘‘be- 
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APPALACHIAN REGION IN CROSS-SECTION : 


MIDDLE PORTION FROM OHIO (O) TO VIRGINIA SHORE (Vv) 
FIG. 2 
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ing.’’ But there are two currents—one River system (not the Rapidan) cuts 
swift and one slow! The swift one fol- scrapes) each year from the area drai1 
lows the outer edge: it gouges into the about 1,358,000 tons of solid eart! 
bank, tears loose the soil and bears it on pended, plus 1,787,000 tons of mat 
in that red soupy flow of mud and water dissolved. This material amounts 
—‘half and half.’’ Then on the next layer one inch thick removed from t 
swing it becomes the inner current and drainage area every 870 years. This ) 
mopes along the inside edge. Unable process of scraping is called erosior 


thus to carry its burden it drops part of 
it upon the bottom and so builds up the 
inside bank. The river (as it were) re- 
moves with one hand and deposits with 
the other; but it removes, in the long 
run, more than it deposits. 

(5) The zone of Ultimate Deposit— 
where the stream form ‘‘dies.’’ We 
jump another gap and end our journey 
on the margin of the sea. The stream, 
too, ends its journey; its waters mingle 
with the great eternal of the ocean, but 
its soils drop lifeless on the ocean floor 
to build their little quota of that long 
‘*shelf’’ that reaches around the conti- 
nent. 

Thus we see the river acts as sculptor 
of the landscape—a cutter and a builder 
too, but more a cutter than a builder. 
**Statistics’’ show that the Potomac 





Thereby is the land removed from pla 
above to places below the surface o! 
ocean. 


In tracing thus upon our cross-sect 
the primal mode of landscape sculptu 
we get acquainted with the main things 
going on within the landsecape’s par 
rama (except within the forest). W 
carve an opening into those imposing 
facts which (as stated) constitute t! 
epic of the ages—the form and substar 
of the country seen, and the proces 
whereby it is molded. Each map a: d 
sketch and photograph, when made wi 
care and due selection, adds to our to 
picture of the form; every specimen 
rock and soil, with accurate note of 
location, reveals a bit of knowledge « 
the substance; any systematic record 


+ 














scription of river turn or waterfall, 
builds up our visualization of the proc- 
ess. In uniting thus the acts of artist, 
eollector and observer we epitomize the 
Appalachian landseape and in our minds 
create the setting for the complete pri- 
meval story. 

Here then is one 
we can engage in order to become 
quainted with’’ the scenery. It is some- 
thing which we can carry as far as we 
like—on the Blue Ridge of Virginia or 
the Green Mountains of the North, or 
the Great Smokies of the South, or any- 
where else on the Appalachian Trail. 

But other pursuits await us if we 
would truly read the complete primeval 
story of the Appalachian scenery and 
range. It is not enough to know this 
range merely as it exists to-day. 
Whence came it—and how? What of 


its genesis ? 


‘ 


‘pursuit’’ in which 


‘ 
*ac- 


GENESIS OF THE RANGE 

Let us take a second trip to Stony 
Man and look again upon its panorama. 
The surrounding ridges and lowlands 
mean more to us since our trip down 
the cross-section and our personal dis- 
covery of the great process of erosion. 
The whole country, as stated, is being 
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slowly cut down and shovelled out to 
sea by thousands of hydraulic dredges 
the rivers. Given time the whole coun 
try—if nothing else happened—wou'd 
be cut down to the level of the sea (so- 
called ‘‘base level’’). The soft lands 
are cut faster than the hard: hence w 
have the low broad plains of soft and 
extensive limestones and the high nar- 
row ridges of hard and limited cry stal 
lines. Both are cut down slowly but th: 
ridges more slowly than the plains. 

Cut down from where? 

Something keeps shoving the conti 
nents up high above the sea. Else long 
ago erosion would have ground them 
down to base level; our planet’s suriace 
then would be an endless sheet of ocean 
and its life limited to fish and lower 
beings. So something else has happened 
—and keeps on happening. This some 
thing else is another process—the coun- 
It occurs in va 
rious forms:—voleanic upheavals, lava 
flows, general uprisings of the land (ac- 


ter process to erosion. 


companied by earthquakes). Its name 
is uplift. Its cause is 
—the working and squirming of the 
superheated substance beneath the cool 
exposed earth ‘‘crust’’ on which we live. 

This crust originally consisted of 
cooled-off molten substance—of ‘‘igne 
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subterranean’’ 
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rocks, the class to which granite 
and lava belong. These igneous rocks 
formed the original stuff, stock and 
ancestry of all the continents. As soon 
as they stuck their heads above the 
ocean, erosion attacked them, broke them 
into fragments, ground them into pow- 
dered form, and spread them as freshly 
made material out upon the ocean floor 
(as we have seen). This material, har- 
dening into layers (or ‘‘strata’’), be- 
came sandstones and other kinds of so- 
called ‘‘stratified’’ or ‘‘sedimentary’’ 
rocks. Hence this new kind of rock 
was deliberately made and manufac- 
tured out of the old, original, igneous 
rock. We might call them by two names 
—the primal or fire-made rock, and the 
‘*manufactured’’ or water-made rock. 
These layers of stratified or manufac- 
tured rock (and re-manufactured rock) 


ous’ 


ee 


have come to form a substantial 
of the earth’s crust. As the « 
tracts (with its cooling and sh: 
the crust wrinkles up in places 
like the skin on a drying apple 

The Appalachian region is 
those places. Here (late in th 
zoic Era) several great layers of 
factured rock (some old, hard a: 
tallized, some younger, softer a: 
textured) were lifted and wrinkl 
enormous folds. By this process 
lift the topmost layer—if nothi: 
had happened—would have fold 
one or more arches which would 
reached possibly 30,000 feet al 
sea. But something else of cours 
happen, namely erosion, and the t 
the arches were kept down to less 
half of the height which uplift 
molested would have achieved. The 
palachian Range of Paleozoic time n 
have been Himalayan in stature; 
erosion kept it down to Alpine altit 
and since then has reduced it t 
modest Virginian heights such 
top of Stony Man, 4,010 feet ab: 
sea. This balance of forces (erosio: 
uplift) is illustrated in Fig. 5, fo: 
several conditions which have b 
seribed. 

So the tops of the folds were cu 
by erosion and placed back on t! 
Here their 
into a 


Ce! 


floor whence they came. 
stance was remanufactured 
ond edition of sedimentary sheets 
in the course of ages was raised : 
above the sea by uplift—not in 
this time but as a level or gently slo; 
plain along the middle Atlantic 
(the ‘‘Coastal Plain’’). See Figs. 1 
2. In time comparatively short e1 
via its meandering rivers (like the R 
dan) will scrape this coastal plain : 
and place the substance once mor 
the sea floor—there to harden to 
“*third edition.’’ 

Thus moves the land up and d 
across sea-level—uplift pushing it uv} 
solid masses, erosion washing it down 











ered particles; thus land itself moves 





series of eycles from sea back to 
even as the waters (in their in- 
And so as the 


Sea 


finitely shorter eycles 


creat Huxley says: 
land is therefore subject to a kind o 
jlation similar to that... in the case of 
water. The water, it will be remembered, 
ssed from the river to the ocean, and back 
from the ocean to the river in the form 
rain. In like manner, the solid land is cor 
stantly being carried, piece by piece, into the 
§ Here most of it is spread out upon the 
floor, forming deposits which will som 

y be raised as dry land; and will then be once 

» attacked by the water, as soon as it rises 

, ve sea level. The solid earth is, therefore, 
subject to a cycle of changes not less complete 

s un that exhibited by the circulation of the 
W rs.! 

Such, in brief, is the colossal eart! 
story which has been ‘‘read’’ by Huxley 
and other great readers from all por- 

n : 
tions of our planet during the past re- 
vealing century. From panorama and 


cross-section, and their fascinating first- 
hand ‘*illiterates,’’ too, can 
learn to read this story. The lead in 
this would be to find what stage in the 
land-cireulating cycle we now occupy: 
landscape has 


pages, we 


specifically—what our 
looked like from time to time since the 
eyele began. What manner of ‘‘motion 
picture’? may we vision of these shift- 
ing cosmic scenes? 

Here is another ‘‘pursuit’’ which can 
be carried on from the Blue Ridge, or 
Green Mountains, or the Great Smokies, 
or from anywhere along the Trail :—the 
reading of the genesis of the Appala- 
‘hian range. 

And next- 
chian forest? 


what about the Appala- 


THe APPALACHIAN Forest 
We make a third trip to Stony Man— 
this time to take special notice of that 
forest at which we took a fleeting glance 
in our first ascent. Let us first take an 
1“*Physiography,’’ by T. H. Huxley, Chapter 
XIII, pp. 215-216. 


THE APPALACHIAN TRAIL 























outside look at this t—from tl 
panorama. Then we s n in 
side look—from the cross ! 

In order first to get a1 tside know 
edge of the Appala hian to! t, and 
the distribution of its various types, w 
must map the panorama ! ir 
Stony Man but from vai $s of 
points along the Appalachian crest 
As a background for this we shall nov 
in imagination (and wi the l 
Fig. 6) map this mountain for 







only in seve 


We shall follow through 













periods. 

forest ““eycle’’ for the forest has its 
cycles as well as the waters and the 
land This one is climatic: it is a lit 
cosmic turnover which has ‘‘just r 
cently’’ occurred, from t mperate fores 
to temperate forest, | and after t 
last invasion of the ice sheet. This in 
vasion was at its height about 40,000 
years ago. This is ‘‘recent’’—absurdly 
recent—as seen upon the cosmic time 





table. Translating to the American his 
tory time table and pla ing the latterly 


Era at the 






Paleozoic 







would place the middle of the glacial 
period about six ‘‘days’’ ago 

Our climatic cycle of the Appalachian 
forest goes back about ten and one half 





of these **day s,’’ or 















years. Since then the Appalachian 
range itself (save for the sears and 
mouldings of the ice sheet) has been 
changed but insignificantly (either by 
erosion or uplift). At that time ul 
well known temperate hardwood forest 
(of oaks, maples, birch ind ft 
others) covered the range from sout 
to north (interrupted then as now by 
lowland evergreens like pine and hem 
lock 
Fig. 6 shows three climatic forest 
forms. These exist to day in three types 
of North American vegetatior 1) the 
oy eee 





temperate hardwood forest i the sou 
ern and Central United States; (2) the 






forest which 


Bay ; 3 the 


subarctic 
Canada south of Hudson 


spruce 
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tundra (of willows, moss and 
lichen) which occupies the continent 
northward from James Bay. These 
three types of forest occupied succes- 
sively the body of the Appalachian 
range during the three pre-glacial pe- 
riods while the ice sheet was approach- 
ing from the north; in each period the 
lower slopes of the southern mountains 
were covered by the type belonging to 
the period next warmer, while the up- 
per slopes of the northern mountains 
were clothed by the type belonging to 
the period next colder. The glacier at 
its culmination got about as far south 
as the Hudson Highlands and the Dela- 
ware Water Gap. During the three 
post-glacial periods, while the ice sheet 
was retreating, the range was occupied 
by the three types of forest in reverse 
order—arctic, subarctic, and temperate. 

To-day the temperate hardwood for- 
est is back again, but King Spruce 
reigns in large portions of the north 
(when unmolested by mankind). And 
his realms are also in the south (even 
as far as the Great Smokies). They 
occur along the crests and summits in a 
series of ‘‘boreal islands,’’ while the 
boreal ‘‘King’’ himself, defiant of the 
encroaching hardwoods, stands forth the 
rude rugged remnant of subarctic times 
and reminds us that the cycle is not yet 
quite complete. 

The cycle described is an example of 
what botanists and ecologists call a ‘‘cli- 


arctic 


matic forest suecession.’’ There ar 
eral other kinds of forest successi 
such as the biotic, the physiographi 
the anthropic. Any of these might | 
be explored—on panorama and 
section—as an aid to becoming 
quainted with the Appalachian sce: 

In order now to get an inside k: 
edge of the Appalachian forest 
species and their mutual relations 
shall again follow the trail down 
Ridge’s side. As in reading the rang 
so in reading the forest, 
follows panorama. We may retrac: 
steps through White Oak Canyon t 
Rapidan, in quest, this time, not of w 
is going on within the land, but of \ 
is going on within the forest. What 
the make-up of the forest ‘“‘pop 
tion’’? How does it cooperate to ma 
a living? 

**Who’s Who’’ in the Appalachia: 
forest shows the tree family to be 
aristocracy. There is white oak hu 
self with the numerous brothers of | 
genus; there is the sublime tulip; 
the ashes, the hickories, the late 
mourned chestnut; also the pine and lis 
brother conifers—and about a hundr 
others. There are the shad-bush 
the dogwood and the hundred shrubs 
There are the trailing arbutus in s 
cluded dells and a hundred other w 
flowers. There are the gorgeous ferns 
the mosses on the rocks below, the lic! 
ens on the cliffs above, and a world 0! 


Cross-S 











ire 


SN 

















fyngi in the fallen tree. Down in the 


nools are green algae that we dispose of 
7 mere ‘‘slime.’ 

And then there is the whole animal 
kingg@om—the other half of the forest 
population. The clam perhaps is one of 
the lowliest animal citizens. Of insects 
There are trout 
There are 


the castes are legion. 
in the brook (let us hope). 
froes and salamanders, turtles and moc- 
easins. Ducks light on the waters, song- 
sters fill the trees, and the hawk soars 
up above. Muskrats follow the streams, 
while squirrels, foxes, wild cats and deer 
roam the woods generally. King Pri- 
mate only is absent (except in clothing). 

Such is ‘‘ Who’s Who’’ in the primeval 
forest. A select list from among them is 
shown in Fig. 7: plants on the left and 
animals on the right; the lower orders 
in the center and the higher orders on 
each side. 

How do they all make a living? Just 
as men do—by cooperation and division 
of labor. But (as with men) coopera- 
tion bred on the tough experience of 
competition. The primeval forest is a 
balanced and independent society. It is 
still a warring society. It is not an 
Utopia, it is merely a civilization. Most 
of its folks live in cities—the ants and 
bees and hornets. Some live on farms— 
the lichens that first extract the food 
from Mother Earth. Others—like foxes 

~iwell part-time in subways; frogs oc- 
cupy the waterfront; while songsters 
make their living in the skyscrapers. 
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Each one is consumer and producer; 
some ‘‘produce’’ by preying on others; 
everybody has a job; the less work the 
less food; resources in plenty and no 
markets; no middlemen, no salesmen. 
In unravelling the forest civilization we 
reveal the contrasts of our own. 


Here is one more pursuit for getting 
acquainted with Appalachian scenery 
and absorbing its primeval influence 
to picture accurately the forest both 
from outside and from in. From the 
crestline panorama to trace its outer as- 
pects in the cosmic cycle before and since 
the glacial period; from cross-section to 
trace its inner constituents and work 
ings. 

The primeval forest is an epitome of 
all land life except the human. It is 
worthy of a tracing both comprehensive 
and comprehensible. In this the collector 
of specimens (plant and animal) might 
well play the constructive part, remem- 
bering that the value of the specimen 
lies not at all in quantity but wholly in 
selection. The collector alone could, with 
right imagination, reveal to the average 
amateur naturalist a conception of total 
life such as he never had before. 

But the forest as it is in the cosmic 
‘present’’ 
glacial times) is a small part only of the 
whole. It forms the end of a story but 
no evident portion of the middle or be- 
ginning. To the pursuit therefore of 
picturing the forest as at ‘‘present’’ let 
us add that of visioning its genesis. 


(within the ‘‘days’’ since 
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GENESIS OF THE FOREST 
We might make a fourth trip to Stony 
\I in, but it would aid us little 1n vision- 


the 


o genesis of the Appalachian for- 
In this the intimate look-ins on the 
useful 
sweeping the 

But first we shall stay at home and sur- 


il 


are more than the 


ross-section 


look-offs on panorama. 


in imagination the results of a hun- 


ired vears of intensive research, 


since Darwin’s day, based on the vague 


made 


es of the centuries since Aristotle 
this 


rropiln 


T 
LTO} 
A! 
Fie. ~ 


We have had a look at the 
day’’ primeval forest—its organization 


otion of survey is shown in 


‘present 


and its various plant and animal mem- 
collectors to 


bers. We might get our 
place these members in a row—plant to 
the left, animals to the right (a sample 


species for each of the major groups) 


thus: 
Plants (from high to low)—oak, pine, 


slime’ 
turtle, 


fern, moss, alga (or ‘ 
Animals—deer, hawk, 
fish, locust, clam. 
These members, already shown in Fig. 
7, are indicated also at the top of Fig. 8. 
A ‘‘Who’s Who’’ for the carbonifer- 
ous forest may now be made by naming 
the families or groups from which the 


frog, 


above species have directly descended : 

The earboniferous plants (from high 
The tree fern, ancestor of the 
recent low-growing variety; the horse- 
tail and the eclubmoss, ancestors of the 


to low): 


recent diminutive horsetails and club 
mosses. These grew as tall as our recent 
trees. Finally the algae, or green slime 


on the waters: this type has changed al- 
most none during all geologic time—the 
same ‘‘yesterday, to-day, and forever.’’ 

One plant member of the carbonifer- 
ous forest was of higher order even than 
the tree fern. This was the giant cyead. 
But it was a ‘‘great uncle’’ rather than 
the grandfather of the present Appa- 
lachian trees, the conifers being the 
nearest of kin. 


The Amphib- 


sarboniferous animals: 
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lan, represented by ce ere 
ture called ** Eryoy stor « 
present animals liv 1 out o ( 
Wi Ler sucl is I a ‘ ti I 
Fish—of various kinds not unlike our 
moderns Insect—of numerous kinds 
among which are the first « I : 
and locusts Mollusk, of v I ( mn 
1s typical. 
These carboniferous n 
and animal) are also shown in Fig. & 
The luxuriant ecarboniferous forest 
which contained these families and 
our anthracite has long gone into 
We need not describe it in this art 
But how can we picture it outdoors 
We can not do it from Stony Man, nor 
in White Oak Canyon. We might do 


best perhaps in the Great Dismal Swamp 
let us take 


SOT 


in coastal Virginia: but 


swampy bottom at the foot of one of the 


Visualize 
run it back 


southern Appalachian ridges 
here a moving picture and 
l] We 


ward to see what would happen 


could travel back in time: The oak would 
disappear; the pine would come to look 
‘Unele Cyead’’; the 


bigger bigger 


something like its 
ferns would and 
until they were as tall as our pines 


crow 
and 
much more sprawling; the deer, the fox, 
the birds, the reptiles all would disap 
pear; the amphibians would remain 

and the salamander would grow big like 
‘Eryops”’ 
would 


an alligator and turn into ‘ 
fish, and 
much as they are 


would stay put on the stagnant waters 


remain 


And the green slime 


locusts, clams 


In some such way we might in time 
teach ourselves to read—first-hand—on 
the out-of-doors horizon—the genesis of 
the Appalachian forest. In this we 


would have to borrow from the research 
of the centuries. 
might arrange for us a rough genealogy 


Our amateur collectors 


of the forest species by graphic restora 
tions of the departed ancestors, and in 
this way bring back 
looked and lived in the stages between 
the carboniferous and now 

But to get the total story we should 


the forest as lt 












have to look behind the ecarboniferous— 
which dates back only a quarter of the 
span that made the forest—and the liv- 
ing world. Our next stop might be in 
the Silurian Age (almost halfway 
back). The landscape of that day we 
should find a desolate thing: mountains 
there are and and rains and 
streams and weathered soil, but a life- 
less continent except along the shore; 
here we find the seamoss—the start of 
life upon the land, a plant life only, the 
crude low ancestry of moss and fern; but 
on the tideland, the tiny thread where 
continent and ocean overlap, we find the 
pioneers of landward animals in the like 
of snail and worm; all else belongs to 
water—sponge, squid, starfish, clam— 
and green slime the eternal in the stag- 
nant pools. 

Then go back twice as far again—to 
the Eozoic Age: Land only, and ‘‘igne- 
ous,’” no ‘‘manufactured’’ kind; no 
ocean, only a film of wetness; no atmos- 
phere except a heavy carbonated film 
with thick winds and drippings as of 
rain; the planet’s surface lately molten 
and just cool enough to let steam liquefy 
in spots. And with moisture—vitality : 
bacteria somehow come—and the green 
slime. 





clouds 


One more pursuit to get acquainted 
with the scenery: to trace the genesis of 
primeval life—and know that when the 
vital spark lights up in you it belongs 
not to you but to the ages. 


To READ THE PRIMEVAL 


We have had a look at the Appalach- 
ian range and the forest on its slopes. 
We have surveyed them at long sight, 
and also in close view—in panorama and 
in cross-section. We have looked out and 
looked in. We may also look up—and 
thereby scrape some crude acquaintance 
with the stars, and with our nearby 
cosmic neighbors, the sun and moon and 
planets. We have obtained some notion 
perhaps of how to go about the pursuit 
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of learning how to read, from the A, 
palachian Trail, to open book of primey; 
nature. 

It is just a matter of putting this ang 
that together. Let us continue to co 
our specimens—of rock and mineral! 
leaf and bud and fern and flower: 
bird and skin and snake and bug: but 
us weld them into some comprehensiy 
whole through the disclosing medi 
imagination. In this way only can 
read the story that lies about us; 
only may we reveal (as would the radi 
the harmonies and secrets which n 
our unseen world. It is a method as 
as Aristotle. Thereby have we bec 
endowed with the and 0\ 
whelming tale of nature’s simple p: 
esses found (and lost alas) in the myriad 
printed scientific treatises that fill 
libraries. To the single 
single story comes to be known by h 
—with or without its full appreciatio: 
To the rest of us—we average numskulls 
who pace the earth—comes in any land 
scape a cataclysm of age-wrought d 
which so far transcends our understa: 
ing that our appreciation and the joys 
thereof are whittled down to grunts and 
exclamations. The young collector wit! 
his bugs and minerals secures the el 
ments of nature’s puzzle picture—a 
learns thereby his separate ‘‘ ABC’s’’ 
but not until he fits them each in plac 
does he learn to read the ‘‘open book’’ 
itself. 

To learn to read—first-hand—on t! 
horizon and along the stream—the big 
outlines of the primeval drama; to tak 
specifically the Appalachian country as 
the common school and playground; t 
weave together the threads containing 
the total story of this country (even as 
already we have woven the separate sec 
tions of our total footpath) : this appears 
to be the logical second stage for the sec 
ond decade of our enterprise. <A ‘‘pur- 
suit’’ such as this to become acquainted 
with our scenery should be the next step 
in developing the Appalachian Trail. 


eolossal 


specialist 
























VARIABLE STARS 


By Dr. L. V. ROBINSON 


ASTRONOMER, HARVARD COLLEGE OBSERVATORY 


THE layman who has casually observed 
that the Big Dipper is always a dipper 
regardless of its position in the sky may 
also have noticed that all the stars ap- 
pear to keep the same positions relative 
to one another. In general, the only 
exceptions are the planets. The lay- 
man, from somewhat hurried glances, 
may also be inclined to think that all the 
stars remain unchanged in brightness. 
If he could observe the stars a few thou- 
sand years hence, however, he would be 
convinced that ‘‘the stars do move,’’ and 
a few days or weeks of continuous ob- 
servation would also show changes in 
brightness of many of the brighter stars. 
The sun shares the motions of the other 
stars; in fact, it is dragging our little 
earth through space with a velocity of 
twelve miles per second relative to the 
other stars; but we move at a very slow 
rate compared with some of the suns, 
which are so far away in space that we 
eall them stars. 

The reason why the stars do not ap- 
pear to move is that they are so exceed- 
ingly far away. Even the nearest is 
275,000 times as far away as the sun is 
from us (that is, 275,000 x 92,900,000 
miles), and light from this star does not 
reach us until it has been on its journey 
four and one third years. Light from 
the sun reaches us after a short jour- 
ney of only eight minutes. By way of 
contrast, it is said that the sensation of 
a burn travels so slowly, relative to the 
speed of light, that an infant with an 
arm long enough to reach the sun would 
live his allotted time of three score and 
ten years and die in ripe old age be- 
fore learning that his fingers had been 
burned. 

But what of the brightness of all these 
far-away suns? By actually measuring 


343 


their distances, astronomers can com 
pare the brightness of each one with 
that of the sun. The intrinsically 
brightest star now known is one that is 
apparently associated with the great 
Magellanic Clouds of the southern sky 
This star, called S Doradus, is not only 
important because of the fact that at 
times it is half a million times as bright 
as our sun, but also because it represents 
one class of stars known as ‘‘variables,’’ 
on account of their variation in bright- 
ness. Among the variables, S Doradus 
is probably related to the sub-class 
which the astronomer calls novae 

Within the earliest records of man 
the first star observed to vary in bright- 
ness was indeed a nova in the constella 
tion Scorpius and was discovered by 
the Greek astronomer, Hipparchus, 134 
years before Christ. This star, which 
appeared very suddenly as a dazzling 
bright object where one had not before 
been seen, aroused the curiosity of 
Hipparchus and undoubtedly prompted 
him to compile the first catalogue of 
star positions, by reference to which the 
appearance of any new star, or the dis- 
appearance of any of those which he 
had already observed and catalogued, 
could be established. 

The outstanding peculiarity of novae 
is that they manifest a sudden outburst 
in brightness and then gradually fade 
away, becoming invisible to the unaided 
eye after a few weeks. The second 
known star of this kind, a nova in Cas- 
siopeia, was observed first by Tycho 
Brahe, a Danish astronomer, in 1572. 
When Tycho first saw it, this star was 
among the very brightest in the sky; 
within a few days it grew still brighter 
so that it could be seen even in daytime 
without the use of a telescope. When 
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the planet Venus is at its brightest, it 
is possible to observe it in the daytime, 
provided we know in what part of the 
sky to look, but Tycho’s star is said to 
have been even brighter, notwithstand- 
ing the fact that Venus approaches us 
as closely as 26,000,000 miles, whereas 
most novae are probably hundreds of 
millions times as distant. 

In recent years a more careful watch 
has been kept over the stars; in fact at 
Harvard, the whole sky is photographed 
many times in the course of a year’s 
work. Also more people know the con- 
stellations and recognize very quickly 
the any new bright star 
where previously none had appeared. 
As a result, known examples of novae 
have increased fairly rapidly in recent 
The brightest of the recent ones 
appeared in 1918 in the constellation of 
Aquila. In less than a week the normal 
brightness of this star increased nearly 
70,000 times, and on June eighth it was 
exceeded in brightness by only one other 
star, Sirius. 

With the instruments now at the as- 
tronomer’s disposal, he is able to detect 
the presence of gases rushing out from 
these stars with velocities as high as 
1,200 miles per second. We are led to 
conclude, therefore, that the great in- 
crease in brightness of these stars is due 
to an increase in diameter caused by 
some kind of explosion. The frequency 
of these explosions suggests to us 
that possibly similar disturbances occur 
within every star, at least once in its 
lifetime. If so, what warning are we 
to have of the approach of an explo- 
sion of the sun? The sun is only a 
star among the thirty thousand million 
others which astronomers believe are in 
our Milky Way Why then 
should it be the exception to the other 
stars? What if it should explode? We 
frequently see spots on the sun large 
enough to hold our little earth; we 
might therefore be justified in conclud- 


presence of 


years. 


system. 
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ing that in a solar conflagration, sir 
to that which apparently takes p] 
a nova, the earth would disappear a 
instantaneously. 

As a representative of a second 
of variable there is none better 
Mira, the Wonderful, a star in t! 
stellation of Cetus, which changes 
tinuously in brightness, reachi: 
maximum and minimum 
Mira was first seen by the Dut 
1596: it 


peared as a star of moderate bright 


period 


tronomer, Fabricius, in 
where one had not previously been 
In a few weeks it had faded away 
it was therefore thought to be a : 
until the year 1638 when it was 
again another Dutch astronor 
Holwarda, who observed that it 
peared and disappeared within a p: 
of about eleven months. To the 
scopic observer this star does not 


by 











ally disappear, but when it is faint 
gives only about one per cent. of 
visual light which it gives when 
brightest. Since the time of Fabr 
and Holwarda, the number of r 
nized stars of this type has increas 
especially during the last few y: 
until now our catalogues contain at 
two thousand other examples. 

All of the stars of this type are m 
or less red and appear to be among t 
coolest stars in the sky. In their out 
layers at least, they apparently var) 
temperature and in color as well as 
luminosity, but the highest temperatu 
exhibited by a variable of this ty; 
never exceeds that of a very hot furna 
while many of the blue stars show ten 
Among t 





peratures ten times as high. 
giant stars, in general, low temperatures 
and large diameters are very closely ¢ 
related and are thought to be characte! 
istic of the earliest stages of a 
development. The enormous size 
Mira is illustrative, probably, of 
long-period variable stars. If the su 
were placed at the center, inside the bod; 


Star s 



















In Mira, and the distance (92,900,000 
es) between the sun and its com- 
1] nanion the earth were unchanged, the 


would be several million mules 
ww the surface of the star. Not only 
earth. but Mars, which is 50 per 

farther away from the sun than 
earth, would be beneath the surface 
is giant star. 

At the level, which we call the surface 

Mira, the constituent gases are much 

than those composing the atmos- 

re of the earth, fifty miles above its 
surface; in fact they are in a rarer con- 
n than ean be duplicated by ex- 
isting the air of a vessel with the best 
ir-pump yet constructed. The rarity 
he gases at the surface of this star 
due to the smallness of the gravita- 
nal pull which varies inversely as the 
square of the diameter. A man weigh- 
¢ 200 pounds on the earth would 
weigh less than four ounces at the sur- 
» of Mira, were it possible to weigh 

m with spring balances in each ease. 
On the small dwarf star circling about 
Sirius, by way of further contrast, this 

in weighed by the same method would 

eigh no less than 3,000 tons, whereas 
on our sun he would weigh only 5,500 
pounds, or somewhat less than three 
tons! 

In many ways the class of variable 
stars to which Mira belongs, ordinarily 
called long-period variables, is closely 
related to another type known to as- 
tronomers as Cepheid variables. The 
earliest observed type of this class is 
Delta Cephei, discovered by Goodricke 
in 1784. These stars are not so red as 
the long-period variables, and their 
periods of variation extend from a few 
hours to about seventy days, whereas 
the periods of long-period variables 
range from about 100 days to about two 
years. Furthermore, the range of vari- 
ation in brightness is, in general, much 
less in the case of Cepheids than in some 
Mira-type stars where the brightness at 
maximum is 50,000 times that at mini- 
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mum. Astronomers believe, 
that Cepheids are related to 
variables because a correlatio 
redness and period, 

noted among Cepheids 


tended to the long-period variable 


Cepheid variables and those 


period are generally believed 
sating that is. bot ( S 
their changes in brightness 
wholly to periodic expansions 
tractions of the gases composi 
There are some astronomers, 


who believe that the var 


tion and to their peculiar shap 


claimed that they are pear-s! 
eventually break up into 


Each theory has its obj 


much more work remains to 


before the matter can be cons 
settled. (Fig. ] 
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The question, ‘‘What are Cepheid 
variables?’’ is hardly more interesting 
than the question, ‘‘ What are they good 
for, astronomically?’’ In fact, solving 
the latter question has served astro- 
nomical advancement to a far greater 
extent probably than any other research 
which has been pursued in many years. 
It happens that in certain star clouds 
and clusters many Cepheid variables are 
found. In studying the variables in 
the Magellanic Clouds, Miss Leavitt, at 
Harvard, discovered that a relation ex- 
ists between the periods of variation and 
the apparent brightness of these stars: 
the longer the period, the brighter is the 
star—the so-called period-luminosity re- 
lation. Since all the stars in the Magel- 
lanic Clouds are at very nearly the same 
distance from the earth, it can also be 
demonstrated that a relation exists be- 
tween period and actual or absolute 
brightness. In other words, if we know 
the actual brightness of one Cepheid 


variable, then we can compute the dis- 
tance of any other star of this type, once 
its period and apparent brightness are 


known. This is equivalent to saying 
that we must know the ‘‘zero point’’ of 
the period-luminosity relation in order 
to use it effectively. The zero point is 
determined from the apparent motions 
of the stars, since those nearest to us 
appear to move the fastest; hence the 
distance and therefore the brightness of 
an average star may be known. (Fig. 2.) 

The period-luminosity relation proved 
to be the key that unlocked one of the 
secrets of the universe. The key was 
immediately seized by a young astron- 
omer at Mount Wilson Observatory, and 
soon we knew the distances of all the 
far-away clouds in which the telescope 
revealed the presence of Cepheid vari- 
ables whose periods could be deter- 
mined. This young astronomer was Dr. 
Harlow Shapley, the present Director of 
Harvard College Observatory. 

The enormous brightness of Cepheids 
favors their use as yardsticks in measur- 
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PERIOD—-LUMINOSITY 
LATION. 

HORIZONTAL AXIS IS PERIOD IN DAYS, ANI! 

TICAL AXIS IS INTRINSIC LUMINOSITY IN 1 

OF SUN’S BRIGHTNESS. THE ZERO POINT IS F 

WHEN IT IS KNOWN, FOR EXAMPLE, THAT 

AVERAGE CEPHEID WITH A PERIOD OF TWO DA 
200 TIMES AS BRIGHT AS THE SUN. 


ing the size of the universe. The fai 
est of these stars, the so-called clust 
type Cepheids, are intrinsically n 
than a hundred times as bright as 
sun; consequently one of these stars « 
be seen when it is more than ten tin 
as far away as a star of the brightn 
of our sun. The brightest representa 
tives of the Cepheid class, which 
about 10,000 times the brightness of 1 
sun, can be seen at vastly greater d 
tances. The huge 100-inch Mount W: 
son telescope shows stars which give |: 
than one millionth the amount of lig 
of the faintest stars visible to the wu 
aided eye, and consequently with it o1 
sees stars over a thousand times mor: 
distant. In fact, Cepheids on the out 
skirts of our universe and among t! 
great star clouds of the Milky Way sys 
tem are visible in the Mount Wilson te! 
scope. The farthest cluster of stars 
measured by Shapley was so far awa) 
that light received from the members 
was over 200,000 years old; or, the 


FIG. 2. 
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luster is said to be 200,000 light years 
In the opposite direction, clus- 
distances of the 

rder of 100,000 light years. For the 
first time in the history of astronomy in- 
vestigators could say definitely that the 
niverse had been sounded, and that its 
liameter was so large that 300,000 years 
re required for light to traverse it. 

‘et only a short time later, Hubble, at 
Mount Wilson, began to count variable 
as Cepheids and novae, by 
the Andromeda nebula, 


listant. 


ters were observed at 


stars, such 
the dozens in 


SAGITTARIUS ° 
° ° 
Scorpius ° 
FIG. 3. 


oe ted 
oti 


collection of 


‘Island Uni- 


measure dlis- 


identifying it as a great 
stars, sometimes called an 
verse.”’ He 
tances more than three times as large as 


was able to 


those previously determined. From this 


great collection of stars, which to the 
unaided eye appears as a hazy spot in 
the sky, nearly one million years is r 
quired for light to reach us. Some idea 
of the distance of this far-away cloud of 
stars can be gained when it is recalled 
that light from the 
only eight minutes. 


TAuRUS 


sun reaches us in 
(Fig. 3.) 
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DISTRIBUTION OF GLOBULAR CLUSTERS. 


PLANE OF PAPER IS PLANE OF MILKY WAY; LARGE CONCENTRIC CIRCLES REPRESENT DISTANCES 


FROM SUN (AT CENTER OF DIAGRAM), THE UNIT BEING 25,000 LIGHT-YEARS: 
CROSS. 


MILEY WAY SYSTEM 


IS REPRESENTED BY A 


THE CENTER OF THE 


SMALL CIRCLES REPRESENT GLOBULAR 


CLUSTERS ; FARTHEST CLUSTER IS TOO FAR AWAY TO APPEAR ON THE DIAGRAM. 
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The variable stars hitherto discussed 
are all intrinsically variable and in this 
way differ from the class of objects rep- 
resented by Algol and Beta Lyrae. 
Algol, or Beta Persei, may have been 
recognized as a variable by the Arabs, 
since it was called by them al Ghul, or 
the demon, possibly on account of its 
apparent capricious drops in luminosity. 
The first historical evidence of its vari- 
ability, however, seems to rest with 
Montanari, who noticed its variability in 
1669, without attempting any careful 
study of the star. It was observed again 
in 1782 by a young Englishman, John 
Goodricke, a deaf mute, who not only 
determined its period of variation but 
also correctly suggested the cause. Beta 
Lyrae was discovered two years later by 
Pigot, a friend of Goodricke. Each of 
the two systems just mentioned owes its 
variability to periodic eclipses by the 
component star. In the case of Algol, 
one of the components is faint relative 
to the other, which is called the pri- 
mary, whereas in the case of Beta Lyrae 
both components are approximately of 
the same brightness and relatively much 
closer together than the components of 
Algol. In fact, for many systems of the 
Beta Lyrae type, the components, which 
are generally of the same brightness, are 


very nearly in actual contact. The 


range of periods of eclipsing stars, in- 
cluding those of the Algol and Beta 
Lyrae types, agrees very closely with 
the range of periods of Cepheids. The 
amount of change in brightness is also 
about equal to that of Cepheids. For 
eclipsing stars, the amount of change 
depends upon the relative brightness of 
the two components of the system and 
upon the orientation of the plane in 
which they revolve to the line of sight. 

It is clear that eclipsing stars consti- 
tute a very special selection among 
double stars: they are those systems 
where one star passes in front of the 
other and cuts off a part or all of its 


light, in much the same way | 
moon cuts off the light of the su 
a solar eclipse occurs. They cons 
only a part of those close doubles 
to the unaided eye or in the t 
appear as single stars. There ar 
systems whose components rey 
planes so oriented relative to 
of sight that no eclipse can 
These are the spectroscopic bina 
duplicity of which is reveal 
analyses of the light received fro: 
by means of the spectroscope 
more complicated are those 
which the telescope shows as d 
multiple, where one or more com} 
of the visual system are in realit) 
troscopie binaries. Thus, the 
omer is able to discover that w! 
pears as a single star to the unaid 
is in some cases a complex system of 
revolving about their centers of 
with periods from a fraction of 
to hundreds or even thousands of 
Such a system is Castor, the | 
member of Gemini, the twins. I 
instance the telescope shows two | 
stars exceedingly close together 
the eye only sees what appears t 
single star. These two stars r 
about each other with a period of 
350 years. The third and fainter 1 
ber of this same system is found a 
farther away revolving about the 
mon center of gravity probably w 
period of more than a thousand 
Each of these three stars is a sp 
scopic binary, so that in reality we 
six stars belonging to a system w 
the unaided eye would see a s 
bright star. It is estimated that 
the stars in the sky, one of every 
or four is a double or a multiple syst 
This is only one bit of evidence sugg 
ing gregarious tendencies among 
stars. 

Astronomers believe that the dist 
tion between visual telescopic dou 
stars and the class of eclipsing and s| 














nie binaries is more real than ap- 
the former 
in 


Members of class 
measured 


the latter class, with a few ex- 


eriods years while 


their periods restricted 
But why the 


ns, have 
a hundred days. 
ence? This is one of the questions 
modern astronomy. Unless the uni- 
se is very much older than we believe 

be, near approaches and captures 
» not frequent enough to account for 
e number of visual and telescopic 
cireum- 


r 


y 


es even if, under such 


es, captures are possible. Serious 
ts indeed arise if we assume that 
ture of one star by another may re- 
Probably the 


doubles 


from near approach. 
that 
condensations 


visual 
about 


st suggestion is 
suit trom two 
arate nuclei in an early nebular stage 
evolution. The revolution of one 
r about another, reference to 
‘troscopic and eclipsing binaries as 
not more 
general 


with 
as to visual doubles, is 
we than the much 

t now established by modern astron- 
v, that all the stars of the Milky Way 
tem are revolving about their com- 
To earry this 


more 


n center of gravity. 

lea further, it must also be concluded 

at visual and telescopic binaries were 

rmed at a time when the Milky Way 
system was yet young and when all the 
stars were closer together than at pres- 
ent. At least we now see no evidence 
of the formation of such systems. 

The question of the origin of eclipsing 
and spectroscopic binaries, according to 
some astronomers, has a close connection 
with the question of interrelationships of 
the different classes of variable stars: 
Jeans has proposed the theory that all 
variable stars are rotating and that 
when the period of rotation becomes 
sufficiently rapid, as in the case of the 
short-period Cepheids, the stars can no 
longer hold themselves together—an hy- 
pothesis known as the fission theory. If 
then a Cepheid is the parent of a binary 
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system, how are we to 
nomical questions rarel) 
to direct proof, 


clue serves as a valuable bit of evidence 


Cawty ‘ 
untortuna 


against a theory in ques 


either for or 


tion. We have evidence for extending 
the connecting links between long-period 
and Cepheid variables to ec Ipsing al d 
spectroscopic binaries as well. We n 
mention: (1) there are spectrose 
evidences indicating rotation of ( 
pheids about their respective centers 


of gravity; (2) the mean 
Cepheids are approximately 


should expect of two embry » Stars 1n 
actual contact; (3) the mean radii 

Cepheids compare fay rab 5 with the 
separation of the components of short 


period binary systems; 


deneces of correlations of d 
brightnesses of short-period binaries 
with Cepheids are to be found; (5) the 


agreement of periods is as good as can 
be expected, and (6) the space distribu 
tions of the two classes of ob} ets com- 


pare favorably. These are necessary 
conditions substantiating the Jeans the- 


+ 


ory but they are not sufficient; they 
prove nothing. Arguments against the 
theory are also serious an. difficult to 

alternative left 


meet. About the only 
for the fission theory 
ask: What are the ancestors of this class 
Equally well may one 
ask the same question with regard to all 
double star For the visua 
telescopic however, the 


proponent is 


of binary stars? 


Systems. 
doubles, 


are neliner 


and 
above conditions 


nor sufficient, and by no 


one is any r 


lationship claimed between these stars 
and any class of variables 

In our own galaetie system the total 
number of known variable stars given 


by the 1932 edition of Prager’s cata- 

locue is 5,461, about a large 

of which nothing is known. A rela 
4) 


tively large percentage of the 


percentage 


remainder 


seml- 


belong to elasses of irregular or 
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regular stars which may be intermediate 
between the various classes of periodic 
variables. We know practically nothing 
about these stars, since they demand 
series of observations more continuous 
than those now available. It is quite 
possible also that continuous series of 
observations made on all classes of vari- 
ables would shed much light on the pe- 
culiarities and the causes of their varia- 
tions which have hitherto escaped our 
attention. 

Not only the professional astronomer 
but the amateur, likewise, can assist in 
answering astronomical questions. The 
part of the amateur astronomer is most 
strikingly manifested by the great work 
of the American Association of Variable 
Star Observers, composed of about 350 
members working in this country and 


abroad, who in the course of a ; 
port more than 25,000 observatior 
variable stars to its recorder, Mr 
Campbell, of Harvard College Obs 
tory. By this organization mor 
third of a million observations hay 
made on 500 variable stars, m 
long period, and for the peculiar 
able SS Cygni not a single ma 
brightness during the last 35 y 
escaped their notice. Besides t] 


mous program, a huge amount 

able star work is done at H: 
College Observatory by temporary 
ployees who have other lines of 


and who do not claim to be profes 
astronomers. The field is a larg 
and thus far we believe that w 
done little more than penetrate t! 
faces of the associated problems 











Tne old-fashioned European bathtub, 
with its outlet or drain in the exact 
eenter of the bottom, is perhaps not the 
most convenient type for the daily or 
Saturday night ceremony, but it does 
provide excellent opportunities for ob- 
servations on cyclonic motions in water. 
The most striking thing about such vor- 
tex motions in water is their similarity 
in appearance to atmospheric cyclones, 
and it would seem to the amateur ob- 
server that a careful study of such 
easily arranged water-cyclones might 
well give valuable data for the meteorol- 
ogists. 

Nearly every one is no doubt familiar 
with such vortical or cyclonic motion 
in water, but perhaps not very many 
have attempted to make any systematic 
observations. The first thing which is 
impressed on the observer is the large 
role that chance seems to play in such 
vortex motions. The direction of rota- 
tion, for example, though apparently 
mostly following that of atmospheric 
eyclones, i.e., contrariwise to the earth’s 
rotation, may be first one way and then 
the other, under apparently identical 
conditions; and the same haphazardness 
seems to prevail in many other respects. 

The starting point of such vortex mo- 
tions seems, curiously enough, to be the 
upper surface of the water. With a 
light directly overhead, the first evi- 
dence is a small circular shadow cast 
on the bottom, from the moving surface 
layer. Then the familiar ‘‘eyclonic 


cone’’ begins to form and deepen, until 
it finally reaches the bottom and outlet. 
It is then very easy to impart a to-and- 
fro motion of the water and simulate, 
almost exactly, the motion of a cyclone 
over the surface of the plains. 





CYCLONES IN CONTINENTAL BATH TUBS 


By EVALD ANDERSON 


LOS ANGELES, CALIFORNIA 
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In this manner it is easy to see the 
reason for the absence of cyclones in 
hilly regions (assuming of course that 
such observations on water are appli 
cable also to air Thus if the lower tip 
of such a vortex, moving over the lower 
surface, strikes a projection protruding 
but a little over the bottom, the vortex 
motion is immediately destroyed. 

In the particular case where most of 
these observations made there 
seemed to be a relation between 
the depth of the water layer and the 
probability of the formation of cyclonic 
motion. Except when initiated artifi- 
cially this motion hardly ever started 
with a layer deeper than nine inches, 
but practically always started immedi- 
ately if the layer was of half that depth. 

As already stated, the direction of ro- 
tation is probably ‘‘counter earthwise’’ 
when not influenced by other factors. 
It was always so in one case, though 


were 


close 


subsequent observations elsewhere cast 
some doubts on the correctness of such 
a generalization. It is rather startling 
that confirmation of the rotation of the 
earth can be had by such homely means. 

Vortex motions in water are natu- 
rally of great interest to the hydraulic 
engineer, and have also been made use 
of in the study of the flow of gases, 
but the only reason for discussing these 
particular amateur observations is their 
possible bearing on the study and pre- 
vention of atmospheric cyclones. 

One might assume from such observa- 
tions that a necessary condition for at- 
mospherie cyclones is the existence of a 
fairly quiet layer of air with low pres- 
sure near the earth’s surface and a 
similarly quiet layer of high pressure 
some distance above the earth. These 
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conditions ean, of course, be brought 
about by reradiation of long wave- 
lengths from the earth’s surface to the 
adjacent gas-layer. It is well known 
that such layers of a heavy fluid over 
a lighter one can persist for appreciable 
periods. Nearly always these layers 
will probably in most eases finally mix 
more or less quietly through convection, 
but occasionally there might be formed 
something like a hole in the intervening 
layers, permitting the heavier air above 
to stream downwards to the region of 
lighter air below. Such a downward mo- 
tion is then easily converted to the vor- 
tex motion. When then this intervening 
layer of air with its ‘‘hole’’ is moving 
over the surface of the earth we have 
the familiar cyclone cutting its path 
across the plains. 

If the above picture is at all correct, 
it should be possible to devise methods 
for the prediction and perhaps preven- 
tion of disastrous cyclones. Assuming 
that it could be proven that a minimum 
pressure difference or a minimum height 
of a heavy air layer is necessary before 
such a cyclonic stream can start, then 
measurements of the atmospheric pres- 
sure and temperature at different levels 
during the cyclone season might pro- 
duce useful data for such prediction. 

But even though reliable prediction 
could be developed the ultimate aim 
must of course be prevention. We are 
perhaps too prone to assume that inter- 
ference with such natural phenomena is 
impossible. Considering that only a 
slight projection from the bottom of ¢ 
vessel of water suffices to stop cyclonic 
whirls in this medium, it might be pos- 
sible to erect ‘‘eyclone walls’’ around 
the towns on our plains instead of cy- 
clone cellars under them, for it is con- 
ceivable that such man-made obstruc- 
tions of only moderate height would 
serve to protect adjacent lower struc- 
tures. Furthermore, an observer of 


such motions must be 
their great instability since s 
slight disturbances often suff 
tirely destroy the vortex mot 
though the downward moti 
That being so it might be pos 
disturb an actual atmospher 
as to stop the vortex motion | 
so that the disturbance can | 
city without doing serious da 
example, it would be interesti 
the effect of the modern exp 
shell on the tip of a cyclon 
should be possible to deviss 
which could be exploded 
without damage to the count 
Should such a scheme prove p! 
the fire-departments of the cities 
cyclone regions might ultimat 
artillery brigades that would go 
defense of their towns when 
approached. It is reported tl 
eyclonie disturbances on the oc 
monly called water-spouts, ha‘ 
destroyed by gunfire from wars 
that there would be precede: 
using artillery on land for this pury 
The cyclonic disturbances her 
eussed are naturally the min 
commonly called cyclones or 
spouts. When we consider the 
atmospheric cyclonic motions com 
called ‘‘lows’’ where the average r 
of the path of the moving air 
surface of the earch is measur 
miles, the conditions are, of cours 
tirely different. These disturbances 
as a matter of fact, not broken u] 
the ordinary size obstructions, s 
those coming from the Pacifie Ov 
appear to pass over both the © 
Range and the Sierra Nevada R 
without diminished activity. Howe 
if some means of prediction and 
vention of the smaller cyclones 
be found, the gain in safety and 
fort of the dwellers of the plains n 
still be enormous. 


} 











WAS 


MEMORABLE experiment was car- 
ut during the evening of Novem- 
1783, on a little 
Princeton, for with it 

. of George Washington 
employ 


river north of 


is associated the 
The first 
attempts to scientific 
is in those early American days 

interest to the historian but this 


cular story has a far wider appeal. 
Any description ot this 


uld be preceded by an account of the 


experiment 


tuitous series of events which led to 
ts performance. 

The summer and autumn of the year 
1783 brought happy days to the com- 
mander-in-chief of that first American 
Army. Active military operations had 
practically ceased after the decisive vic- 

Yorktown 
been in 


tory at and peace negotia- 


ms had long 
remarkably complete attainment of the 
dreams of independence was soon to be 
realized. This full achievement of pur- 
pose must have been a source of pecu- 
iar satisfaction to the tired general. 
Late in the this 
year, owing to an unpleasant attitude 
on the part of some of the troops, Con- 
gress had rather hastily moved from 
Philadelphia to Princeton. In _ the 
seclusion of this quiet little town, delib- 
erations continued upon the treaty of 
About the middle of August, 


+ 


progress. A 


month of June of 


neneea 

peace. 

Washington was asked to come to 
Princeton to advise upon various de- 


tails of the final terms. Acting upon 
this request, he left his army under the 
command of General Knox at New- 
burgh, and, with a portion of his mili- 
tary family, put himself at the disposal 
of the assembly. 

A house was provided for Washing- 
ton and his staff at ‘‘Rockingham,’’ the 


WASHINGTON SETS A RIVER ON FIRE 


By Dr. NORMAN J. HARRAR 


IINGTON AND LEE UNIVERS 


estate of Judge Berrien’s widow near 





the village of R 


miles nort f Prineet 

was pleasantly situ l uy 

nence, a few hundred y S eas 
small stream known as Millstone Riv 
These quarters were cor rtable and 
conveniently located for the frequent 
contacts necessary with the sessions 
Congress. In addition t he delegates 
engaged in the regular meetings, Wasl 
ington entertained many persons of 


note during nearly t 
He 


from the long strain of work 


dence. 


and by all accounts it was a 
able interlude 
Not so far away, but living 


was an 


unaer 


different eireumsta 


very nees. 
other leader of the 


Thomas Paine 


indep 
AMA t 


His writings had 


ndence move- 


ment, 
been of great importance in arousing 


and 


vices abroad had been equally 


the people of the colonies, his ser- 
valuable 
Some of his friends had reminded Con 
gress of its definite obligations to him, 
but he had gone 
warded. At the time, he 


tered perhaps as much by the 


almost entirely unre- 


was embit 
unfair 
ness of this neglect, as by the burden of 
One 


real received a 


heartening letter: 


poverty. 


Rocky Hill, § 
Dear Sir, 

I have learned since I hav: 
that you are at Bordentowr 
sake of 
Be it for either, 
if you will come to this place, an 
happy to see you 


been at this p 
Whether for the 
know not 


or both, or whatever it may. 
a 


retirement, or economy, I 


partake wit! 
me, I shall be exceedingly 

Your presence may remind Congress of your 
past services to this country; and if it is in my 
power to impress them, command my best ser 
rendered 


with freedom, 


vices 
cheerfully by ’ 
of the importance of your works, and who, with 
much pleasure, subscribes himself, 
Your sincere friend, 
G. Washington 


as they WwW ] be 
; 


one who entertains a vely 


sense 
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This friendly letter was entirely 
worthy of the great man who wrote it 
and naturally brought real happiness to 
Paine, who was only too glad to accept 
such a kind invitation. Thus it was 
that he journeyed to Rocky Hill, where 
he received a warm welcome and where 
he remained during the period of Wash- 
ington’s residence at that place. 

A number of Paine’s old comrades 
were there to greet him; among them 
were Colonel Humphreys and Colonel 
Cobb, who were at that time aides-de- 
camp to the commander, and also Gen- 
eral Benjamin Lincoln. Apparently it 
was not long until Paine was in good 
spirits again because, true to his na- 
ture, he was soon involved in an argu- 
ment. 

It seems that the natives of the dis- 
trict had been amazing the officers with 
a peculiar story regarding the river or 
creek that ran so near to their quarters. 
The reports were that it was possible to 
‘‘set the river on fire,’’ to give the ex- 
act manner of speaking of these people. 
This was done, so they said, by disturb- 
ing the mud at the bottom of the river 
and then holding some blazing material, 
such as paper or straw, a little above 
the surface of the water. 

Upon hearing this strange tale, Paine 
attempted to advance an explanation as 
to the cause of the mystery, and at once 
became entangled in a friendly argu- 
ment with Colonel Humphreys and 
Colonel Cobb. The opinion held by the 
two officers was that, on disturbing the 
bottom of the river, some ‘‘ bituminous 
matter’’ arose to the surface, which 
took fire when the burning substance 
was put to it. The theory developed by 
Paine was that a quantity of so-called 
*‘inflammable air’’ was set loose by 
stirring the mud on the river bottom 
and this ascended through the water 
and took fire as it left the surface. It 
seems that the truth of the reports 
about the river and the existence of 
some sort of combustible material was 





not questioned. 
volved the nature of the peculia 
particularly, 
whether or not it existed in a 


stance, 


form. 


Apparently 


aroused 


who made 
suggestion that they all go down 
river and put the matter to a t 
quote the description written by 
sometime afterwards, ‘‘Genera] 
ington had a mind to try the « 


ment.’’ 


were made 
everything was ready for the 
ment to be tried out on the eveni 
The following descript 
of this adventure is taken from 
tion of the account 


November 5. 


himself. 


A scow 


fast, and 


Washington’s light, and descend from the 
the surface of the water, in a similar 1 
as when a lighted candle is held so as to t 
the smoke of a candle just blown out, the s 
will take fire, and the fire will descend and | 
This was demonstrative ev 
that what was called setting the river or 
was setting on fire the inflammable 
arose out of the mud. 


up the candle. 


It is evident that this experime 
the river gave results which supp 
the opinion that the combustible 
stance was in the form of a gas. 
ever, mention should be made of 
fact that the chemical composition 


Rather the dis} 


had been stationed 
and General Washington, General Lin 
myself, and I believe Colonel Cobb 
reys was sick), and three or four sold 
poles, were put on board the scow 
Washington placed himself at one end 
scow, and I at the other; each of us had 

of cartridge paper, which we lighted and 
over the water, about two or three in 

the surface, when the soldiers began dist 
the bottom of the river with poles. 

As General Washington sat at one end of t 
scow, and I at the other, I could see better 
thing that might happen from his light 
I could from my own, over which I was 1 
perpendicular. 
was disturbed by the poles, the air bubbles ros 



















































this gas was unknown at the time, and 
the confusing term, ‘‘inflammable air,”’ 
was being applied rather indiscrimi- 
nately to various combustible gases. It 
was some years before the more specific 
name of ‘‘marsh gas’’ was generally 
ised to designate the material tested in 
this experiment. Although certainly 
neither of them realized it, Washington 
and Paine were investigating the prop- 
erties of a substance which had yet to 
be identified as the organic compound 
whose simple molecule is the basis of 
thousands of derivatives. 

The experiment was not forgotten by 
Paine and he planned to follow it up 
with further research. Upon his next 
visit to Philadelphia, he described the 
results of these tests to David Ritten- 
house, the scientist who succeeded 
Franklin as president of the famous 
American Philosophical Society. To- 
gether they continued the study of the 
properties of this ‘‘inflammable air,’’ 
employing somewhat more _ exacting 
methods. 

A report of all this work was finally 
published in a paper addressed to the 
“Board of Health in America,’’ and 
entitled, ‘‘Of the Cause of Yellow Fever 
and the Means of Preventing It in 
Places Not Yet Infected With It.’’ At 
this time there were frequent and 
severe plagues of yellow fever, the 
eauses of which were not understood, 
although it was beginning to be recog- 
nized that there was some relation be- 
tween the existence of marshy lands and 
the appearance of the disease. The 
theory advanced by Paine developed 
the idea of this relation and then at- 
tempted to trace the cause to various 
noxious emanations, particularly his 
“inflammable air,’’ produced in 
Swampy areas. Considering the amount 
of information available in his day, this 
opinion was by no means absurd. As 
a matter of fact, several noted authori- 
ties, especially Dr. Samuel L. Mitchill, 
and later, Alexander von Humboldt, 
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famous tropical expert, suggested very 
Similar explanations. Almost a cen- 
tury passed before any better solution 
of the problem was offered 

The experiment was probably not en- 
tirely forgotten by Washington, who 
had a most retentive memory for infor- 
mation of this nature. Just ten years 
afterwards, he might have thought once 
more about its relation to health and 
Sanitation, for, about the middle of 
August of the year 1793, the capital 
city, Philadelphia, was visited by a ter- 
rible plague of yellow fever. He re- 
mained in the city for some weeks after 
most of the officials of the government 
had fled, but was finally persuaded to 
go to Mount Vernon. 

The progress of the disease in Phila- 
delphia was watched by the President 
with great anxiety, and his letters of 
this period are filled with the subject. 
He was particularly worried about the 
meeting of Congress, scheduled for 
December, and he considered the possi- 
bility of holding the sessions elsewhere. 
He expressed the hope that heavy rains 
would come, but it was the frosts of 
November that finally relieved the city. 
Naturally it is impossible to determine 
just how familiar he was with the eur- 
rent theories regarding yellow fever, 
but Washington undoubtedly under- 
stood the practical aspects of the situa- 
tion. 

The experiment made that November 
night should be remembered, even 
though the participation of Washington 
insures its fame. It was a simple thing 
to do, the results were not worth very 
much, they were even used to support 
a theory that turned out to be quite mis- 
leading. Nevertheless, there is some- 
thing in the story eminently worth re- 
membering. <A certain characteristic 
attitude was brought out in the course 
of all the discussion and argument 
about possible explanations of the 
strange reports—‘General Washington 
had a mind to try the exrperiment.’’ 
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SOME RECENT ADVANCES IN MEDICINE 
AND PUBLIC HEALTH 


By Dr. G. W. McCOY 


MEDICAL DIRECTOR, UNITED STATES PUBLIC 


WHEN Science Service assigned this 
subject to me it gave me a great deal of 
latitude as to the period of time that 
might be considered as ‘‘recent’’ in ref- 
erence to progress in certain medical 
problems. 

In a general way, I shall confine my 
remarks to advances that have been made 
during the last ten years, or, at least, to 
those that have received practical appli- 
cation within that decade. I shall omit 
any reference to surgery and medical 
specialties. 

Progress in medical science is gen- 
erally made in one or both of two ways: 
First, we have the careful study of dis- 
ease in man by which we endeavor to 
discover the cause, means of prevention 
and mode of treatment by observation on 
the patient, study of his history, and 
of the effects of treatment. The second 
method you might speak of as the experi- 
mental one, in which the subject of ex- 
perimentation may be man himself, or 
we may utilize the lower animals. A 
good example coming under the first 
head—that is, experimental work on man 
himself—is to be found in the observa- 
tions of the great Jenner on the preven- 
tion of smallpox by vaccination. It was 
traditional in the country in which Jen- 
ner practiced medicine, for he was a 
practitioner in a rural community, that 
persons who had suffered from a par- 
ticular disease of the hands derived from 
eattle did not take smallpox. Jenner 
put the truth of this tradition to the 
erucial test of experiment by inoculat- 
356 


HEALTH SERVICE, WASHINGTON 


ing a boy with cowpox and th 
a few weeks, inoculating him wit! 
pox material. The result 
Jenner had expected it would 
boy did not take the smallpox 
by a single, simple, well thoug 
experiment on a human being 
dation was laid for a public healt 
eedure which probably has dor 
in the way of preventing suffe. 
disability than any other one dis 
in the field of preventive med 
you must remember that before /J 
day smallpox was extremely 


was 


compared with the present day 
death rate often was terribly hig! 
The second line of experimental 


)? 


on a problem involves the use of ai 
I might give you many examples 
but I think one will suffice to illust 
the point. Through the means of « 
ment which involved the use of 
many dogs, the substance which we 
know as insulin found to 
very pronounced, beneficial, eff 
diabetes. This substance is not reg 
as a cure for diabetes but in man) 
it does effectively control the sympt 
and permit the individual to lead a 
ful life over a period of many years 
illustrate how well discriminating s 
tists think of this discovery for the t 
ment of diabetes, I may mentio: 
the Nobel prize was awarded 
Banting, brilliant experi 
gave us this valuable remedy. 
Finally, in this introduction, I s! 
like to refer to the work of the late 


x 


a 


} 
} 


was 





whose 
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Goldberger. His experimental investiga- 
n involved the use of both man and 
boratory animals. I shall go into a 


» more detail in this respect a little 


[he order in which I shall consider 
some of the more recent advances is not 
be taken as an indication of the rela- 
importance of these advances. Some 
the advances I am going to mention 
pend for their application on medical 
cuidance by the well qualified physician. 
A few of them, however, deal with 
phases of subjects in which the person 
without medical training may profit 
greatly. 

I suppose the most striking of the ad- 
vances we have made is in respect to a 
omparatively rare disease, but one 
which proved invariably, or almost in- 
variably, fatal prior to the studies of re- 
I refer now to pernicious 


‘ent years. 
anemia. Through a combination of very 
earefully designed experimental work 
on dogs and ewually careful clinical 
work on patients, a most effective remedy 
for this disease was found in so common- 
place a substance as the liver of animals 
that furnish us with meat for food. The 
physician now confronts the case of per- 
nicious anemia with a feeling of the ut- 
most confidence that he will be able to 
bring the condition under eontrol. True 
enough, he will not be able actually to 
cure his patient but so long as liver, or 
one of its derivatives in the shape of 
liver extract, is available the symptoms 
can be controlled and the blood of the 
victim, which may have fallen to 20 or 
30 per cent. of normal, may be brought 
back to the figure that is normal, or 
substantially so. So impressive are the 
results of the treatment of this hitherto 
incurable disease that one of the popular 
magazines awarded a prize of ten thou- 
sand dollars to be divided between Dr. 
Whipple, the experimental scientist who 
carried out the work on animals, and Dr. 
Minot, the skilful physician who carried 
out the bedside observations. 
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More recently another material has 
been found which is about equally eff 
tive with liver. This is the 
the stomach of the hog. From the eco 
nomic point of view this is a matter of 
some consequence because, as I am sure 
you all know, since the liver treatment 
of pernicious anemia became popular t! 
price of liver has become quite hig] 
The progress in relation to tl 

ments in food which we call vitamins is 
so rapid that one must specialize in this 
particular field to keep abreast of it. I! 
shall refer to only one, the 
of great importance particularly in the 


South. I have in mind now the vitamin 


1 


the lack of which is responsible for th 


all too common disease called pellagra 


The studies that led to the diseovs ry ol 
this fact—that is, that pellagra was due 
to the lack of a vitamin— illustrate the 


type of thorough research in praise of 
which one cannot be too enthusiastic 
When Dr. Goldberger began his studies 
on the prevention and cure of this disease 


1OUS 


many physicians believed it contag 
or infectious. The keen mind of Gold 
berger speedily saw that this question 
eould be readily put to a test by dietary 
studies following two general lines 
First, he sought to produce pellagra in 
volunteers by feeding a diet especially 
designed for that purpose, and sue 
ceeded in this. Next, he went to institu 
tions in which pellagra was occurring 
with great frequency, and by suitable 
modifications of diet succeeded in wiping 
out the disease completely in those insti 
tutions. Then, to put the infectious 
theory to even a more severe test, but 
from a different angle, he tried to pro 
duce pellagra in volunteers, including 
himself and many of his friends, by the 
feeding of material from _ pellagrins, 
material which should have caused the 
disease in the volunteers if the disease 
could be carried from one person to an 
other. He failed to produce pellagra in 
this manner. The results of the studies 
of this brilliant been ac- 


worker have 














cepted without question by those com- 
petent to judge throughout the world, 
and pellagra has become one of the most 
readily controlled of all the diseases 
physicians and public health authorities 
are called upon to combat. That in prac- 
tice it is not always controlled is due to 
dietary habits and economic conditions 
which will require a long time to remedy. 

I cannot refrain from mentioning a 
by-product of Goldberger’s work, a by- 
product which was not foreseen by any- 
one working on the subject. This was a 
discovery of tremendous interest to vet- 
erinary scientists and of the greatest 
value to dog fanciers and dog owners. I 
refer to the condition known to those 
familiar with the diseases of dogs as 
blacktongue. The cause of this was quite 
unknown prior to Goldberger’s work. 
It was a malady that killed large num- 
bers of dogs, especially in the South. 
This is a condition of dogs in many re- 
spects similar to pellagra of man. Gold- 
berger proved that the cause was similar 
to the cause of pellagra, that is, that it 
was due to a diet deficient in some essen- 
tial factor and that it was readily pre- 
vented and quickly cured by a suitable 
modification of the diet. If Goldberger’s 
work on animals had failed us in respect 
to human pellagra, it would still be of 
enormous value purely from the view- 
point of the health of dogs. 

I have just illustrated how a research 
designed primarily to control a disease 
of man has proven of inestimable value 
to lower animals. Now, let me give you 
the reverse of this: 

Every one knows, I am sure, that the 
hookworms of both dog and man cause 
very serious conditions, often disabling 
the man, woman or child, and often kill- 
ing puppies. Now, we have for a long 
time had fairly effective treatments for 
hookworms applicable both to dog and to 
man but they were far from perfect and 
did not always remove all of the worms; 
and, what was perhaps most serious, 
sometimes themselves proved poisonous 
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to the patient, human or canine. fp; 
Maurice Hall, of the Bureau of Ani; 
Industry, approached this subject | 
marily in the interest of the dog, see} 
to improve the treatment available { 
hookworms of that animal. His ex; 
ments were carried out on dogs and 
sisted of administering to individ 
dogs and to groups of dogs, var 
chemical agents which he hoped 1 
prove effective. He found a more eff 
tive agent than any known before a: 
was soon found to be an improvement 
the treatment of hookworm of man 
well as of dogs. Many would have | 
content to stop there, but Dr. Ha 
a true scientist and was unwilling 
stop short of perfection, or as near | 
fection as he could attain. His y 
was therefore continued and ano! 
drug was found that was equally e! 
tive in curing the dog and safer for 
patient. I tell this to illustrate 
those interested in advancing the wel! 
of man and of animals continue ex} 
mental work even after progress 
been made. I suppose the worst t! 
that could happen to medical and \ 
inary science and public health as 
affects both fields would be to reg 
anything as permanently settled. \ 
must constantly endeavor to improve t 
means already at our disposal for 
prevention and treatment of disease 
The next subject is one that might 
spoken of as a new disease, or, perhaps 
a disease newly recognized insofar as 
concerns us in the United States. I refer 
to undulant fever, sometimes known 
Malta fever—although this name is w 
satisfactory because the disease prevails 
far beyond the borders of Malta. W* 
know now it is tolerably prevalent in t! 
United States, although a few years ag 
we knew nothing of it save that occasio! 
ally some one in the southwestern part 
the United States was infected fro 
goats. We know now that people ofte! 
are infected by handling diseased swi! 
or cattle. 























Sausage makers seem to | 

















especially likely to get the disease from 
handling the ecareasses of hogs. One of 
the most controversial points in respect 
to this disease is as to just how far the 
infection is due to cow’s milk. The evi- 
dence suggests that perhaps half of the 
eases we have in this country are derived 
from milk. The prevention of milk- 
borne undulant fever is quite simple: 
Use only pasteurized or boiled milk and 
there will be no danger. That this really 
works in practice is evident by the fact 
that in communities in which all milk is 
pasteurized the disease is unknown, while 
individual eases and small outbreaks 
occur when milk is not pasteurized. Of 
course, there are other good reasons for 
the pasteurization of milk; the risk of 
undulant fever is to be looked upon as 
an additional reason. The prevention of 
the cases not due to milk, those due to 
contact with infected animals or animal 
products, is unsatisfactory. It is en- 
couraging, however, to know that veter- 
inary scientists are steadily going for- 
ward in research in this important field 
and that we may look hopefully to the 
time when the disease in animals can be 
either abolished or brought under very 
definite control—and thereby the source 
of human infections will be eliminated. 

I suppose one of the most important 
advances made in medicine within re- 
cent years has been with reference to the 
prevention of diphtheria by specific im- 
munization. We have had for many 
years an effective treatment of diph- 
theria in the shape of antitoxin. The 
death rate was thereby greatly lowered 
but still the number of cases continues 
distressingly high. It is possible at the 
present time, through immunization of 
children, almost to guarantee that a 
treated child will not be attacked. In 
some communities in which diphtheria 
prophylaxis has been in use by health 
authorities the number of cases has been 
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or 


ood 


reduced nearly to the vanishing point 
Physicians everywhere are now encour- 


aging parents to have their children im- 
munized before the school age since it is 
in the earlier years that diphtheria iS 
the most prevalent and most frequently 
fatal. 

I am going to conclude my remarks 
by referring to one of the most interest 
ing and important pieces of work with 
which I am acquainted. For some years 
there has been occurring in the Eastern 
and Southeastern States an eruptive dis- 
ease which was regarded as typhus fever, 
not quite so severe as the typhus long 
familiar to physicians as ‘‘camp fever,’’ 
**jail fever,’’ or ‘*ship fever,’’ but still 
essentially the same. On the basis of 
keen medical observation of patients and 
well thought out experimental work it 
has been shown that what we in the vi- 
einity of Washington and adjacent terri- 
tory were calling typhus fever really em- 
braces two diseases: One, typhus proper 
and the other a disease that is identical 
with, or at least not to be distinguished 
from, the spotted fever of the Rocky 
Mountain region. Now this might be a 
matter of interest only to students of 
medical sciences but for the fact that the 
differentiation of the two diseases was 
accompanied by the throwing of much 
light on the modes of transmission. It 
has been shown that typhus, which in 
Europe is conveyed by the body louse, in 
this country probably is conveyed by 
fleas and possibly by other parasites. 
On the other hand, and this is very im- 
portant, the indications all point to the 
Rocky Mountain spotted fever type of 
infection as being carried by ticks in our 
eastern states just as it is carried by ticks 
in the west. If further research confirms 
what now seems probable in regard to 
the sources of infection of these two dis- 
eases, we have in our hands easy means 
of prevention. 
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HUMAN VARIATIONS 


By Dr. ADOLPH H. SCHULTZ 


LABORATORY OF PHYSICAL 


THaT no two human beings look ex- 
actly alike is a well-established fact. 
Even in so-called identical twins one can 
detect many differences by exact and de- 
tailed comparisons. Thus, every man 
represents a variation, which means a 
deviation from the typical or average 
condition of the particular race to which 
he belongs. To be more precise: every 
individual represents really a_ special 
combination of many variations, since 
every part of the body can vary more or 
less independently. For example, if we 
study stature alone we can find many 
individuals of a series studied who do 
not differ from one another in this fea- 


ture. If, however, we were to arrange 


this series according to stature and, let 
us say, chest circumference, the num- 


ANTHROPOLOGY, 


JOHNS HOPKINS UNIVERSITY 
Anthropologists have long ago r 
that all men are not born 
differ from one another at least as 

at birth as in adult life. Inde 
before birth, when the body is less 1 
an inch in length, one ean already 
tinguish individuals with proport 
ately long limbs and slender trunks 
those with relatively short limbs 
stout trunks. Individual differences 
the shape of the nose, mouth, ears, | 
and in other parts of the body 
clearly defined at early stages of di 
ment as at the completion of gr 
We can not, therefore, hold eny 
mental factors responsible for all 
variations. This is also 
the finding that wild monkeys in 
native jungle vary as extensively 


eq Ui 


borne oul 


human beings under the diverse co! 
tions of civilization. Among s 
hundred monkeys of one species, 
lected in the uniform environment 
rounding one camp in the forest of N 
aragua, I found specimens with | 
noses and those with straight profi 
What are the underlying causes and some with large ears and others 
what the effects of this tendency of the In short, they differed fro 
human body to vary in all its parts and one another as widely as would an eq 
this frequently with surprising inten- number of human city-dwellers and t! 
sity? We cannot claim to have as yet in spite of the fact that these monkey 
found the final answers to these funda- all had the same occupation, the sai 
mental questions, but we have collected diet, and the same climatic conditio 
a mass of information on the nature of ete., and this during thousands of ge) 
variations which is of great interest in erations. 
itself and which at least points in the With environment ruled out as 
direction of an ultimate solution. primary cause of human variations 
There exists a wide-spread belief that have to examine the question whet! 
individual differences become more and heredity is the basis of them. It is 1 
more pronounced with advancing age necessary to explain that many indi 
under the direct influence of differing ual traits are readily understood to | 
occupations, diets and other environ- the result of the combination of differ 
mental factors. Such a view, however, ing hereditary patterns in the parents 
agrees in no way with the facts observed. Heredity alone, however, will not explain 


ber of corresponding individuals would 


become much smaller. If, finally, we 
should consider twenty, instead of only 
two, bodily characters, it is most un- 
likely that any two individuals would 
show exactly the same variations in all 
the features examined. 


small ones. 











variations. This is evident from a 
iv of the exact mode of resemblance 
veen single-ovum twins, who theoret- 
lly are endowed with identical hered- 
tary qualities. If such twins are exam- 
j and measured with accurate instru- 
ents it is found that frequently they 
fer from each other very significantly, 
nd this not only in adult life but also 
ore environmental factors could have 
xerted a noteworthy influence, namely 
luring their embryonic stages of growth. 
Just as twins, developing from the two 
halves of one and the same ovum, are 
en not alike, so are the two halves of 
body rarely of exactly corre- 
sponding size and shape. Such asym- 
metries are well known to exist 
of the arms, the right one usually 
longer than the left. This is 
ommonly held to be a consequence of 
eht-handedness, which is supposed to 
give a special growth stimulus to the 
cht arm. However, asymmetries occur 
in practically all parts of the body and 
ean be particularly marked in such strue- 
tures, as the outer ears, which have no 
more function on the right than on the 
left, as has the hand. Furthermore, 
asymmetries, which really represent 
nothing but variations in the two halves 
of the body, occur in the apes as well as 
in man and are fully as pronounced in 
embryos as in adults. It is evident that 
heredity alone can not account for all 
variations, but it is known that many 
variations are transmitted by heredity. 
The universal tendency to form indi- 
vidual variations, that is to deviate from 
the average condition, must be regarded 
as representing primarily a force in it- 
self, existing in spite of heredity and in- 
dependently of environment, but either 
accentuated or subdued by the latter two 
factors. 

It is most significant that different 
parts of the body vary with widely dif- 
fering intensity. In the white race, for 
instance, the color of the skin varies not 
nearly as much as the color of the hair 


the Same 


in the 


oth 
gth 


hein’ 
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or of the eyes. The proportion between 
the lengths of the upper and of the lower 


pro 






limbs is not nearly as variable as th: 





portion between the length of the 
and that of the trunk. The number of 
vertebrae in the neck region of the spin 







is constant with very few isolated excep 
vertebr 





ae com 






tions, but the number of 







posing the lowest region of the spine 
varies tremendously. Generally speak 
ing, it can be stated that the more var 







lable a particular structure the more it 






undergo possible changes 
future or to have changed 
On the other hand, compara 
little 


is apt to 
the 
the past. 
tively uniform 
chance for new adaptations because they 
fail to for 
selection. 


In many structures we can recognize 






during 






structures have 






new possibilities 


provide 







in the range of individual variations tl 

To 
mention just one of many available ex 
There exists abundant evidence 





trend of evolutionary modifications. 





amples: 






for the conclusion that man one 
possessed a tail containing more verte 
brae than have persisted in vestigial 






The reduction in these 





form to this day. 
vertebrae has not progressed equally far 
in all individuals, in some men six are 
still retained, whereas t] 

number has already dwindled to four or 
The former case repre- 






~ 


in others 






even only three. 
sents a primitive or retarded variation, 
In 
the orang-utan this evolutionary degen- 
eration of the tail has reached an even 
greater extreme and the pendulum of 
variations shifted, no 
longer between six and three vertebrae, 
as in man, but between only four and 
In many instances it is impossible 






the latter a progressive variation. 






swinging 





has 







one. 
to give a plausible reason for the selec 
tive value of such variations. If we call 
some rare variation ‘‘primitive’’ jus 
because it corresponds to the most com- 
mon variation in an ancestral form, it 
does not necessarily imply that this con- 
dition to 
its present this 
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disadvantageous 
might for 





has become 
owner 





and 
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reason become eliminated by one form of 
selection or another. Many, if not most, 
variations are in themselves entirely in- 
consequential to the individuals possess- 
ing them. Nevertheless some may grad- 
ually become eliminated, whereas others 
may appear with increasing frequency 
in later generations, not because they 
are ‘‘good’’ or ‘‘bad,’’ but because they 
regularly happen to be associated with 
some other variation of a decidedly selec- 
tive value. Such quite definite combina- 
tions of certain variations in morpholog- 
ical and physiological features are recog- 
nized as constitutional patterns. If such 
a pattern or type includes but one fatal 
variation, such as a high susceptibility 
to some disease, all the other, indifferent, 


associated variations will be earried 
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along in the eliminating process | 
tive mortality. 

It may bluntly be claimed that 
would be 
without s 


out variations there 
to select from and 
there could be no progress or at |: 
lasting change in, or evolution 

physical make-up. A multitude o! 


tive factors is continually at work 
constantly occurring human variat 
have lost 


Some of these factors 
efficiency with advance in eivili: 
but that very advance has intro 
new selective 
very doubtful benefit to the humar 
It is most essential that all thes 
tions be carefully investigated so 
we shall become able to place them | 
our control. 


processes of son 


CROPS AND CIVILIZATIONS 


By Dr. E. D. MERRILL 


DIRECTOR OF THE NEW YORK BOTANICAL GARDEN 


THE title of this article is a very com- 
prehensive one, and within the limits of 
space available to me only certain aspects 
of the subject can be presented. There 
is, however, a distinctly interesting series 
of correlations which I shall attempt to 
summarize in this brief address. It is 
self-evident that agriculture is basic to 
all advanced civilizations. It is equally 
evident that all cultivated plants and 
all domesticated animals were derived 
from wild ancestors, some time during 
the development of the human race and, 
for the most part, early. We are apt to 
take our cultivated plants and domesti- 
cated animals for granted and seldom 
give a thought to whence they came, 
when, where and by whom the plants 
were brought into cultivation and the 
animals domesticated, how, when and by 
whom they were disseminated. The facts 
are in general approximately known, but 
the inferences to be drawn from these 
facts are too often ignored. 


It is well known that practically 
cultivated food-producing plant and 
domesticated animals now found wit 
the limits of the United States wer 
troduced from other regions. S 
years ago while residing in the Phi 
pines it occurred to me that in 
strictly tropical archipelago, covering 
water area of approximately 600 
square miles, the same statement 
true; that all the cultivated food 
ducing plants and all domesticat 
animals now found in that archipe! 
were exotic, having been introduced 
the past from various parts of the wor 
some in the prehistoric period, ot! 
within historic times. It was found t 
other very large areas in various p 
of the world presented the same stor 
It gradually dawned upon me that 
was a fertile field for investigation. 
reference to the United States, 
Philippine Islands and other large ar 
in the world the questions arise: W! 














did these agricultural plants and animals 
originate? When, how and by whom 
were they introduced into the regions 
where they now occur? What limita- 
tions, other than climate, inhibited the 
universal distribution of important food 
plants and animals up to about 500 years 


) 
Tide) 


It is well known that every important 
food-producing cultivated plant was al- 
ready in cultivation and every important 
domesticated animal was already in 
domestication at the dawn of recorded 
history. In the agricultural experience, 
slowly built up by many peoples through 
the long period of pre-history, was laid 
the basis of all civilizations. It is, of 
course, axiomatic that before a civiliza- 
tion could develop anywhere, there must 
be a constant and dependable food 
supply, and this our remote ancestors 
insured during their long period of 
agricultural development. While mod- 
ern man has accomplished much in plant 
and animal breeding, increasing quality 
and yield, and ensuring a more depend- 
able food supply through breeding for 
disease resistance, yet after all it may 
be doubted if any modern development 
in plant and animal breeding equals the 
accomplishments of our very remote and 
uncultured ancestors who brought the 
very numerous plants and animals basic 


as 


to agriculture in from the wild and 
developed them to serve their needs 
under domestication. It is rather 


strange that, in spite of the tremendous 
advances man has made in the past few 
hundred years, in this period, outside 
of numerous ornamentals, he has actually 
domesticated very few species of plants 
and no animals; and the few plants 
domesticated are not food-producing 
ones, but rather those which yield prod- 
ucts in great demand in modern trade, 
such as Cinchona (quinine), Hevea 
(Para rubber), abacd or Manila hemp, 
and other medicinal, oil and fiber pro- 
ducing plants. The culture of many 
species has been very greatly extended, 
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such as coffee, tea, cacao and numerous 
others, but these were all in cultivation 
many centuries ago, either in Eurasia or 
America, but were 
of the continental areas where they orig- 
inated before the advent of European 
exploration. 

If one surveys the world in relation 
the places of origin of agricultural plants 


none known outside 


to 


and domesticated animals, it becomes 


evident that vast areas originally pro- 


duced nothing of consequence in the 
plant or animal kingdom as far as agri- 
culture is Thus all North 
America north of Mexico, all Australia, 
much of Africa, and large areas in Asia, 
Europe and South America added prac 
tically nothing to our stores of plants 
and animals basic to agriculture. The 
centers of origin of the more important 
restricted and, 


concerned. 


species are peculiarly 
what is perhaps of even greater interest, 
these centers of origin of agricultural 
products correspond rather closely with 
those regions in which ancient civiliza- 
tions were developed. A combination 
of favorable climatic conditions; native 
plants or plants and animals of impor- 
tance in the production of food and that 
were more or less readily adapted to 
domestication as a basis of a permanent 
food supply; potential mental ability 
on the part of the local pioneers of civi- 
lizations; and, perhaps, fortuitous cir- 
cumstances, all had their part in this 
period of pre-history, as far as man and 
his civilization is concerned. 

The centers of origin of civilizations 
and of agricultural plants in America 
are in general rather restricted 
regions with equable climates; the high- 
lands of Mexico in North America, and 
of Peru in South America, with a more 
tropical subecenter in Central America 
and Yucatan; in Eurasia, Asia Minor, 
certain parts of the Mediterranean basin, 
and restricted areas in India, China and 
central Asia correspond to the few cen- 
ters of origin in America. And what is 
again of distinct interest is that in these 


two 
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centers of the beginnings of ancient cul- 
tures the independent civilizations were 
built primarily on the basis of certain 
definite plants and animals native of each 
region. Thus in Peru, the potato and 
various beans were basic; in Mexico, the 
most important food plant was maize, 
or Indian corn; in Asia Minor, and per- 
haps in some parts of the Mediterranean 
basin, the basic foods were our standard 
cereals, barley, wheat, rye and oats; and 
in India and in China, rice. In each 
center there were, of course, secondary 
food-producing plants, including various 
vegetables and fruits and in most or all 
centers certain animals were of distinct 
importance. 

Without going into detail it is of in- 
terest to note in general the origin of 
basic agricultural plants and animals, as 
between the old and the new worlds. 

The food plants of Eurasian origin 
are the common cereals, such as wheat, 
rye, barley, oats, rice, millet, Italian 
millet, sorghum, pearl millet and others 
of minor importance, such as ragi, teff 
and coix; in this category for conve- 
nience buckwheat may be placed, al- 
though it is not a true cereal; among the 
vegetables are the turnip, cabbage, rape, 
radish, beet, parsnip, carrot, onion, leek, 
garlic, shallot, spinach, egg-plant, let- 
tuce, endive, salsify, celery, asparagus, 
pea, soy-bean, cow-pea, chick-pea, pig- 
eon-pea, lentil, broad-bean, hyacinth- 
bean, asparagus-bean, taro and the 
yams; among the fruits are the apple, 
pear, plum, cherry, European grape, 
apricot, peach, prune, olive, fig, almond, 
persimmon, quince, pomegranate, melon, 
watermelon, cucumber, and in_ the 
warmer regions the banana, coconut, 
all citrus fruits, including the orange, 
lime, lemon and pomelo, date, mango, 
bread-fruit, jakfruit, rambutan, litchi, 
longan, lansone, mangosteen, and others. 
The domestic animals of Eurasian origin 
include all breeds of cattle, horses, water 
buffaloes, yaks, sheep, goats, swine, 
ducks, geese, hens and pigeons. These 


} 


are the basic agricultural foods « 


entire eastern hemisphere. 
many of them are limited in their 1 


rrol 
} 


by climatic con 


standpoint of European 


litions, and 


OT « 


civilizat 


many of the plants that will thrive 
European climatic conditions, and 
of the animals, did not actualls 


Europe until we 


‘ll into the 


per! 


recorded history; some were intro 


in very modern t 


imes. The 


point | 


to make is that they are all nat 
some part of the Old World and 


were known in 


America 


Columbus’ voyage in 1492. 
While the list of food plants and 
mesticated animals native of Euras 


prey 1¢ 


an impressive one, certain very i 
tant items are lacking; these are « 
tially the agricultural products on \ 


the American ¢1 


vilizations 


were | 


The basic food plants of American o: 
include but one cereal, but this is a 1 
important one, maize or Indian cor 


addition, there are such 


vegetables 


the potato, sweet potato, lima bear 


varieties of our 
field beans, tom: 


common 
ito, pepper 


garden 


Jerusa 


artichoke, squash, pumpkin, quinoa, | 
nut, and in the more strictly tropical! 
gions cassava, arrowroot, chayote 
the papaya, avo 


such fruits as 


pineapple, custard-apple, soursop, ¢ 


moya, sapote, sapodilla, cac 
and others. The domesticated anin 
were peculiarly few, the llama and 
paca in South America, and the tur 
in Mexico. These are the basic agri 
tural products on which the Americ 


civilizations wer 


e based, 


them were known in Eur 
previous to 1492, even as none of 


longer Eurasian 
America before t 


list were 
hat date. 


a0, casi 


and none 


ype or As 


known 


Various problems appertaining to 
cient civilizations in America have 
trigued many investigators, and nun 
ous theories have been proposed to 
plain certain resemblances between thes 


pre-Columbian 


American 


eivilizatior 
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those of Eurasia on the basis of sup- 
Atlantie and 
however, a 


eontacts across the 
acifie. It is, 
incontrovertible fact that previous 
cultivated 
of major, or even secondary, im- 


curious 


1492 not a single food 
ance, or a single domesticated ani- 
except the dog, was common to 
hemispheres.’ Briefly, this means 
it agriculture was developed indepen- 
tly by America 
ly on the basis of American plants 
animals and that the early Ameri- 
civilizations were developed on the 
this agriculture. It 
thin the past five centuries that there 


primitive man in 


is only 


sis of 


is the only 


The gourd, Lagenaria vulgaris, 
Itivated plant regarding which we have in- 


trovertible evidence of ancient cultivation 
both tropical America and tropical Asia and 
ca before 1492, 


r importance from the standpoint of food. 


but this plant is of very 


s probably disseminated by ocean currents 
whatever may have been its original home 
sere is some evidence that the peanut occurred 
Africa before the European exploration of 
merica commenced and, if so, it must 
transmitted across the Atlantic by man 


have 


larly, there is some evidence that the sweet 
tato may have been introduced into Polynesia 
Polynesians from America previous to 
dvent of Europeans in the Pacific basin, 
Those 


rrists who have claimed the coconut to be 


t the evidence is not very conclusive. 


tive of America, and that the banana was in 
tropical before 1492, 
based their arguments on totally inade 

ute evidence, and their arguments in each case 
wwe been most successfully refuted. In pass- 
ng, it may be noted that tobacco is also native 
f America and was unknown in the Old World 
before Columbus’ 


tivation in America 


voyage, although here again 
at least one theorist 
satisfaction that tobacco originated in Africa, 
r that it was present in Africa before 1492, 
nd others have made similar claims for New 
linea, at least to the extent that the practice 
f smoking tobacco originated independently in 
New Guinea on the basis of an indigenous 
species of tobacco. See E. D. Merrill, ‘‘ Tobacco 
in New Guinea,’’ Anthropologist, 32: 
101-105, 1930, where this ethnological myth is 
explained. 


has proved to his own 


Amer. 


has been a general world 
nation of the basic food 
animals The 

the early An 
civilizations are aj 
The conclu 


one draws on the basis of biogeogra 


mesticated 
between 

Eurasian 
only fortuitous. 
distribution of plants and animals bas 

to agriculture is that there were no co 

tacts of importance between Eurasia and 
Had there 
been in the long period of pre-history 
accidental 
long 


agriculture, the first 


America previous to 1492 
only fortuitous and contacts, 


these only at intervals, after 


and 
the development of 
items to be transmitted across the ocean 
would be seeds and tubs rs of food pro 
ducing plants, that is, those ite 
tial to the 
than the more advanced arts of architee 


ms essen 
maintenance of life, rather 
ture, hieroglyphic writing, and political, 
civil and ecclesiastical organization. It 
is the history of primitive invading 

colonizing peoples in such vast areas as 
Malaysia and Polynesia that they took 
their food plants with them in their mi- 
later date Euro- 
peans colonizing America brought their 
familiar agricultural plants and ani 
mals with them, and established them in 
It is certain that, had 
any considerable number of these agri 
cultural Eurasia been trans 
mitted to America before 1492, or 
versa, at least some of them would have 
persisted in their new 
homes, so that when Europeans actualls 
commenced the exploration of America 


grations, just as at a 


their new homes. 


items of 


Vice 


cultivation in 


they would have found somewhere culti 
vated food plants with which they were 
familiar at home. What they did find 
was an agriculture based on a series of 
plants and animals totally unfamiliar to 
them and for the most part representing 
genera) different 


natural groups from 


those of Europe and Asia 
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I am here to tell you something about 
our present calendar, that is, the Gre- 
gorian calendar now in almost universal 
use throughout the world, and how it 
should be simplified. Only in Africa, 
Asia, and some islands of the South 
Pacific Ocean, primitive forms of ancient 
tribal and old national calendars are still 
in local use, often side by side with the 
Gregorian calendar. Conflicting differ- 
ences between the feast days, holy days, 
work days, ete., by these different cal- 
endars are serious hindrances to the 
orderly progress of modern trade, busi- 
ness and industry in many cosmopolitan 
cities of India, China and the Far East. 
The world is now in need of a simple, 
uniform calendar that all nations can 
unite in designing, approving and using. 

Nearly every one takes our old eal- 
endar as a matter of course, or assumes 
that it is quite perfect. A few even hold 
to an idea that it is of divine origin, and 
therefore that it is sacrilegious to meddle 
with or undertake to change it. A very 
brief acquaintance with calendar history, 
however, shows conclusively that all 
calendars are wholly man-made institu- 
tions and that ours is of purely pagan 
origin and design. It began with, or be- 
fore, the founding of Rome. At first it 
was controlled in its operation by primi- 
tive minds who strove to make each 
month begin with a new moon, and, in 
addition, to have each spring time see- 
son, that is, the date of the equinox, fall 
about the 25th of March. Starting with 
Romulus, every effort to harmonize this 
lunar and equinoctial control met with 
repeated failure and called for repeated 
changes over many centuries. 

The Emperor Numa, in order to main- 
tain the ideals, added two new months, 
February to follow December and Janu- 
ary to begin the new year. Later the 
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SIMPLIFYING OUR CALENDAR 


By Dr. CHARLES F. MARVIN 
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Decemvirs shifted the month of F 
ary to its present position and 
other changes, so that March would 
ways remain the spring time mont! 
these efforts failed, and the eal 
came into hopeless confusion by th 
of the mighty Caesar, who abolish: 
idea of any moon control on the be; 
ning of the months and gave the g 
Roman Empire its first nearly p 
calendar, controlled by the sun 
He instituted the familiar quadr: 
leap year rule. However, because 
rigid rule of adding one day every f 
year added one day too many every 125 
years, the date of the spring equi! 
slowly changed. Its date at the time 
the great church Council of Nicea 
325 A. D., was March 21. By 1580 
date had changed to March 11. 

The leaders of the Roman Cat! 
Church, especially, long deplored this 
slow shift in the date of the v 
equinox, because it involved a confi 
with the church rule for fixing the d 
of Easter. At last Pope Gregory XII! 
decreed the faulty calendar must b 
formed by striking out the 10 leap days 
added in excess between 325 A. D 
1582, also that, in future, three cent 
leap years in each 400 years must be 1 
leap-years. This is our present Gregor 
calendar. Nearly 200 years elapsed 
fore England and its American colonies 
actually «dopted the Gregorian reck 
ing. This was done in 1752, which v 
the first year in which New Year’s D 
throughout England and America 
on January l. Prior thereto New Y: 
Day was dated March 25. 

Finally, it is important that I tell 
briefly how the present seven-day w 
came to find its place in the old Jul 
calendar. On the 50th day of the exo- 
dus from Egypt of the Israelites under 













































the leadership of Moses, among other 
notable events in their history they re- 
eeived the fourth commandment, direct- 
ing them to work six days and keep holy 
the seventh. This command bound only 
the Israelites, not the Gentile world. 
However perfectly the Jews may have 
observed the Decalogue Sabbath every 
seventh day since the Exodus, there is 
not a scrap of valid historical evidence to 
support the irrational claim made by 
some religious sects that Sabbaths were 
observed in unbroken succession, long 
before the Exodus, back indeed to the 
very time of the creation of man, what- 
ever that may mean to this enlightened 
civilization. 

Furthermore, prior to the spread of 
Christianity westward over Europe, the 
week was not a part of the old Roman, 
or the Julian, or any other pagan or 
Gentile calendar. Not until the second 
and third centuries of the Christian era 
did the present week-day names begin to 
find a place in the calendars of Europe. 
Within that period these day names 
were then very gradually superposed 
upon the regular official Roman calendar. 
Strangely enough, this was brought 
about unofficially by the unopposed pub- 
lie usage of the seven pagan day names 
given to the seven days of the Christian 
week. Finally, the Emperor Constan- 
tine made this usage official by his edict 
of 321 A. D., which sanctioned Sunday 
as a day of rest. 

These indisputable facts of history 
show that calendars belong to the people. 
They have been made and changed many 
times by imperial rulers or others in high 
authority. To-day the people themselves 
are the rulers and they can change the 
calendar whenever new conditions of 
civilization require. 

Every change in this Roman calendar 
made in the past was to remove or over- 
come one serious defect. Numa, the 
Decemvirs, Caesar, Gregory, all strove to 
correct and prevent the incessant shift- 
ing of the date of the equinox. To them 
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this was the great and intolerable defect 
of their calendar. No man in those dis- 
tant ages was able to conceive how this 
might be accomplished. It remained for 
Lillius, the adviser of Gregory, to propose 
the simple leap year rule which effee- 
tually solved this calendar riddle of all 
those earlier ages. 

For the past 20 years and more, Cham- 
bers of Commerce, scientifie organiza- 
tions, and many leading minds in all 
walks of life in many nations have been 
urging a further simplification of the 
Gregorian calendar, whose grave defects 
hinder the progress of social, scientific, 
economic and even the religious affairs 
of modern times. These matters hav 
been formally considered by the League 
of Nations since 1924, and important 
conclusions were reached in an inter- 
national conference held during last Oc 
tober, in which representatives from 44 
nations participated. 

Let us briefly analyze the more serious 
defects. 

The wide fluctuation during different 
years in the date of Easter from March 
22 to April 25, while not strictly a fault 
of the calendar, has by common consent 
been made a part of the movement for 
ealendar reform. The fluctuations dis- 
turb the regularity of industrial, finan 
cial, commercial and judicial activities, 
including the maintenance of a normal 
plan of school and university studies 
Although this is preeminently a religious 
question which depends upon the free 
decision of the Christian churches, never- 
theless large sections of the various 
world population have expressed the 
almost unanimous desire that the date 
of Easter and dependent movable feasts 
be fixed or stabilized. The League con- 
ference in October was practically unan- 
imous that the common good calls for 
the stabilization of the movable feasts 
and the League will submit the question 
to the churches for such action as they 
may decide to take. 
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There are really only two serious or 
major defects in the present calendar, 
both of which may be overcome by very 
simple changes. The first of 
commonly called lack of fixity, and is 
well illustrated by this New Year’s Day. 
Today is the first day of the first month 
of the New Year, but it is Friday, the 
fifth day of the week. Next year New 
Year’s Day will fall on Sunday, and the 
year after on Monday. This incessant 
annual change of day names and dates 
runs through all the months of the whole 
year and compels us to look up eal- 
endars whenever we wish to know the 
days and dates of periodical events, like 
Christmas, the Fourth of July, our an- 
niversaries, and any important public 
event. This serious calendar defect can 
be quite overcome if we all agree to a 
simple change which makes January 1 
of each year always a for 
example. All that is required to attain 
this result is to give a new name, such as 
Yearday, to the very last day in each 
Since each non-leap-year 


these is 


Sunday, 


ordinary year. 
begins and ends on a day of the same 
name it is plain that if the year begins 
on Sunday and the last day is named 
Yearday, the name Sunday is available 
to name the first day of the next year, 
indefinitely, provided the extra day 
added in leap years is given a non-week- 
day name, like Leapday. This simple 
change easily removes the serious defect 
of lack of fixity of the present calendar. 

The second serious defect is the un- 
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equal length of the months, m 
cially that, with one exception, 
of weeks now occur at the begi: 
at the end of every month. Th 
and easy solution of this defe 
make every month contain exac 
weeks, just like February in < 
years. This 
exactly thirteen 28-day months, 5 
and leap day being the 29th d: 
of the months when required. 
While no final decision was ri 
the League Conference, chiefly 


requires a cale 


of the disturbed order of things 
cause the governments themse 
not as yet given the question 
study, nevertheless the defect 
calendar were clearly recogni 
that there is no reason for cha 
calendar except to remove thos« 
Therefore, little or partial chang 
cated by some can not be favored | 


more of the major def 


one or 
remain and the little 


real benefit to ourselves or our ] 


el} ange W 


Changing a calendar is a qui 


reason and common sense app! 
study of the intricate technic 


the matter. Our sentiments and « 
servatism, however, naturally in 
to resent, at first, any proposals 
change. Nevertheless, I hope t! 

who hear me will favor this imp 
world movement which in this 1 
age must be attained through the 
of publie approval rather than by 
imperial edict as sufficed in the past 





THE AMPHIBIAN IN ART AND LITERATURE 


By Dr. S. W. FROST 
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Ir is evident, from art and literature, 
at the frog and the toad well 
wn by the most ancient civilizations 
the time of 


were 
the world. Long before 
Christ, they were occasionally used in 
The first 
in amphibian is an amulet of a 
D. 39,’ 
bank of 
Fig. ] 
A Chinese sacrificial vessel of jade in 
e form of a toad was discovered be- 
longing to the Hsia or Shang dynasties 


semblance of 
toad, 


primitive art. 


nging to the period 58. 
earthed along the western 
Nile in the vicinity of Gezeh 


somewhere between 2205 and 1122 B. C. 
Fig. 2 

In a sense, it is remarkable that the 
amphibian motif should be found at 
such early dates, for they are not com 
mon in art, even during later periods. 
The fish, a near but humbler relative of 
the frog, appears commonly through all 
Oriental, European and American art, 
and On the 
1 Sequence dates of Sir Flanders Petrie, 
than 3400 B. C. 


> 


Fic. 1. A STONE AMULET FROM THE BANKS OF 
THE NILE UNEARTHED ABOUT 3400 B. C. (RE 
DRAWN AFTER CHILDE). 


ancient modern. other 


more 


YLVANIA STAT COLLI 


hand, fear and soree? 


with the frog and toad 


these dece rative mot 
by the 


sacrificial vessels 


ancients on 


amphibian in art 


parative scarcity of 


In early Egypti in times, the 


nted t] e 


r 


Her role is 


posed that she 


se 


idea of resurrection 


guardian of the mot! 


infant and was emb! 


birth. In contrast 


} 


sacred beetle. SV 


life on earth and in the 


the 
client Egypt in art 


is one ol 


worn on 
a charm (a charm in 


avert evil or 


1) was 


insure ¢g 


frog symbol has been <« 


Christian 
Roman origin, 
in which the toad wa 
ment on the top. 

hard 


green 


with 


Fic. 2. A 
CHINA OF THE 


oon 


TWEEN ccvo 


commons 


a str 


H 


times. La np 
have be 














Fig. 3. THE FROG-HEADED GODDESS HEQT 
(AFTER BRODRICK). 


and present a singular resemblance to 
Chinese enamel ware. Several lamps of 
this sort have been found in bright red 
pottery. 

Of the Oriental races, the Chinese and 
Japanese have used the frog and toad 
most in decorative art. An astrological 
three-legged toad (Siam-ee) of China is 
supposed to represent the spirit that 
looks after one of the places of the moon. 
When houses stand in a position so as 
not to get the full influence of the moon, 
this animal is painted on the house in 
some conspicuous spot. The toad is also 
regarded as endowed with sinister quali- 
ties and has the reputation of breathing 
forth poisonous vapors. During the first 
and second centuries of the Christian 
era, the Chinese and Japanese artist 
usually figured the toad on panels or 
screens in floral patterns. The toad is 
the attribute of Taoist rishi (Gama 
Sennin) and is frequently figured with 
Gama Sennin breathing forth poisonous 
fumes. The most popular legend rep- 
resented in Japanese art is Ono no Tofi. 
Ono no Téfii learned the lesson of pa- 
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tience by observing the frog and 
frequently figured gazing at a frog 
During later centuries, the frog 
represented in various ways in Euro) 
German jewelry of the fourteent! 
fifteenth century occasionally bears 
images of frogs. Labarte illustrat 
magical gold ring which was wo) 
the thumb (Fig. 4) and another 
with a toad carved in a stone set in ¢ 
The ‘‘Neweastle mug’’ of the eight 
century in England is notable, in 
a frog was so placed that one dri: 














saw him emerge as the liquor b 
low. These mugs were frequently 





scribed with rhymes as follows: 





Though malt and venom 





seem united 
Don’t break my pot 
nor be affrighted. 







It is said that a similar custom was | 
ticed by the Chinese, and many 
have been found with frogs on the i: 
to frighten the drinker. 

For those who follow the po 
pastime of collecting antiques, a ki 
for some of the Wedgwood potter 
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AWARD OF THE AGASSIZ MEDAL TO DR. BIGELOW 


ssor HENRY Bryant BIGELOW. 
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| of which refer in one way 


r to oceanographic subjects, tota 
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Northeast Coast of Labrador,’’ ap 
din 1902. In the winter of 1901 

, he accompanied Mr Alexander 
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on the jelly-fishes of this expedi 
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the Eastern Tropical Pacific and in 
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DEVELOPMENT OF WATER POWER IN SWITZERLAND 






~ ERLAND, land of secenic erat hundred 
































ter power for economic development ind determines 
In the course of the last century thi sued r 1 
duets of the soil became inadequate power Although 60° pet 
provide for the maintenance of an precip itations ! ! 
er-inereasing population Coal was wint ! ths (N \ 
expensive import, as there are no only 40 per cent. during the seve 
mines in Switzerland. Her rivers mer months (April to October), r 
d water falls are, however, a great and streams \ rs in sul 
natural wealth and their exploitation mer and low wat ntel 
r power has become a vital economic curious condition res ron 
‘tor ever since eleetrotechnical met! altitude of the Swiss rritol 
ls made the utilization of energy pos averaves 4429 feet va ¢ 
sible at a great distance Not only is The Alps are covered with snow and 
ectrie energy now used almost entirely throughout the vear. During the sun 
r the railways and for other industrial mer months a_ portion 
and motor purposes, but also 90 per melts. whereas in nter nd ’ 7 
ent. of the Swiss people have electric precipitations in thes ms gen 
ehting and 98 per cent. of the munici- take place in tl m of si i! ! 
ities are branched on to an electric main stationary The energy wl 
system winter, is produced directly wit 
The topography of Switzerland facili- compensation by means of aecumu 
tates the use of water as power. The tion, constitutes but one third { 
total surface measures’ only about obtained during the summe) 
16,000 square miles, yet in this small Exactly the opposite takes p 
a there are tremendous differences of regards = c¢onsumptio1 ind den 
iltitude. The highest point, Dufour- throughout the yea Demand 
spitze of Monte Rosa in the Alps, is greater in winter than in summer 
15.217 feet above sea-level, while the lighting and _ heating A lth 
west is 581 feet on the Lago Mag difference is not as prot 
re. The declivities are consequently it Was Torme rly whe! ( etr 
pronounced and the river, stream used almost exelusiv or 
d torrent beds are abrupt. It is dil purposes, maximum consumptior 
ult to estimate the available water electrie current duri iw r ¢ 
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In Switzerland, electric generating 
plants are constructed, consequently, in 
the vicinity of the Alps, where small 
torrents with powerful falls produce 
large quantities of electric energy with 
comparatively little water, this condi 
tion reduces the dimensions of basins 
and dams required and at the same time 
at such altitudes land is less expensive 
than elsewhere 

This seasonal variation in output and 
consumption contributed towards the 
ereation of groups of combined plants. 


While some plants, situated on the 


lower portions of rivers or streams, 
utilize in summer great masses of 
water with gentle falls to produce con 
siderable quantities of energy, others, 
in the higher Alpine regions, fill their 
accumulation basins in preparation for 
the low-water period. As long as the 


former ar 


the latter are not put 


the beginning of winte 


water level and increas 


init 
I" witli 
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waters accumulated 
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slow 1\ 
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‘SS energ 


Considered from an econon 
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these cr] 


ill orval 


The SWISS Cont 
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State 1! 
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palities 
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howeve! 


as the ‘‘Forees Motrices Bernoises 
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ine from the natural product In con 


position, had not only been discovered 


but was actually being made on a sizable 
scale came like a bombshell 

Naturally the details of the process are 
still but we are 


secret able to Ssa\ 


materials are limestone, coke 
Thus tl 


independent of 


the basie 


and ordinary salt le new prod 


uct Is living 


entirely 


matter for any portion of its source ol 


supply, and is made from cheap and 


materials 
Pont 
product 


abundant mineral raw 


Economically, the du chemists 
that their 


vet serve as a 


believe will not as 


substitute for rubber in 


all uses, but though it is more expensive 


than rubber at present prices, it is far 


cheaper than rubber has often been. The 


important point is that for many 


ISeS 


rubber 


Kor example, samples soaked in gasolin 


the new product Is superior to 
for days did not swell or deteriorate un 
duly. Another important advantage 1s 


that the new material cures without the 
addition of sulfur or other foreign bodies 


While the 1} 


vestigators conservatively admit that 1 


to ald in vuleanization 


some respects their material is inferior 


o the natural product, others minim 
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these differences TI 
called ‘* Duprene,’” is ident 
respect To appeal 


ber in 
stretch, but differs fron 
none of the characteristic 


While it is of 


with anv degree of cert 


eourse te 


this new synthetic rubber 
the production of the nat 
if may he pointed out 
rials are cheap and ava 


world li 





parts of the 


United States is freed by 


pendence on outside sources 


ber. While admittedly tl 

Is NOW more expensiv 

ber. it should be remembered 
process for making it 1s s 
and with refinements, ( ? 
doubtedly become more and 1 


petitive. Furthermore, the dis 


svnthetie alizarine 


indigo vears ago led ultimat 


practical abandonment of 


of the madder pla 

indigo Is a similar fat 

he growing of natural rubbe 
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